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INTRODUCTION. 



On behalf of the various organizations interested in 
CONCEETE and PORTLAND CEMENT, the following 
arguments before your COMMITTEES have been compiled 
and are herewith presented. 



ARGUMENT 



By 



ROBERT W. LESLEY, Assoc. Am. Soc. C. E. 

Chairman, Committee representing Association of 
American Portland Cement Manufacturers. 



Mr. Chairman and Gentlemen, I have in my hands a City 
Becord of Friday, December 6, with the old Code, and in 
, pursuance with the suggestions of your Chairman, I am going 
to assume that this is the backbone of the new code, at least, 
and talk upon it. I may be all wrong in this, but it is at 
least something which is tangible, to begin with. 

As far as the difficulties of the actual specifications of 
cement are concerned, there are a number of slight changes, 
and slight imperfections in your specifications, and as the 
large engineering societies, the American Society of Civil En- 
gineers, the Association for Testing Materials, the Railway 
Maintenance of Way Association, and the American Institute 
of Architects, Association of American Portland Cement Manu- 
facturers, and in fact all the scientific societies — have joined in 
a specification which is known as the standard specification of 
cement, I feel sure in considering this matter of -the exact re- 
quirements of cement, your Chairman and your members will 
not need anything from me. Much greater brains, much more 
study, and much wider knowledge has been bestowed upon 
that subject than I, with my limited knowledge could bring to 
you. 

The specification speaks for itself, and I am sure that your 
Committee will consider that as the best that an able body 
could give. 

Now, in preparing your New York specification for cement, 
it has been handled in many paragraphs, very cleverly, because 
the standard specification embraces in two reports the methods 
of testing of the American Society of Civil Engineers, and the 
specifications of the Association for Testing Materials, which 
was ratified by this Committee, and you have included in your 
requirements in single paragraphs the matter of specifications 
and the matter of testing very well, and many of the require- 
ments here are entirely correct and proper, but probably there 
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are many little changes yet which you are considering, as comiug 
from a body much higher than the cement industry itself, I 
will therefore take the opportunity of making a single sugges- 
tion. 

This suggestion is an interesting one, and I think will 
merit your attention. 

Sand and cement are used together for a composition, in 
the proportion of one of cement to three of sand in most 
specifications. 

You devote two pages to telling what the cement shall be, 
and two lines to telling what the sand will be. I feel sure 
when you consider the proportion of sand to cement you will 
make some specification for sand which will require a certain 
l^rcentage of strength of the sand moitar to the specification 
for mortar of the standard sand, and make some requirements 
hh indicative of the quality of the sand. 

I feef sure the sand you have in New York, is better than 
auv standard sand, and am convinced that New York can take 
a stfp forward in that way, by determining what your sand 
mortar strength shall be, as compared to mortar with the 

standard sand. 

Now, so much for those two things, which I am sure are for 
the safetv and welfare of the citizens of New York, who have 
put this matter into your hands. I only want to go into one 
or two things more, because there are some other gentlemen 
who are much mote familiar with the subject than I am, and 
what 1 have to say relates to the use of cement in buildings 
and the restrictions governing it. 

In paragraph 117 you define what is concrete construction, 
and what are the carrying properties in concrete, and what the 
iron is to take, and what the cement is to take. You then 
limit the construction tc Section li:>. which is to second class 

buildings. 

Further on, in Section 31. you describe what class that is, 
which embraces the great bulk of manufacturing and niercan- 



tile buildings in New York, and restrict the use of 
concrete so for as those buildings are concerned, to the garages 
and various different buildings of that class, excluding it from 
the better grade in Class E. 

With this brief reference to the Code as originally adopted 
by the Committee, I certainly do not believe that in these days 
of concrete construction in this country and abroad, with the 
records that concrete has made in the cities of San Francisco 
and Baltimore, wherever it has been exposed to fire, and with 
the records right here in New York, that you intend to exclude 
concrete from the class of buildings to which steel and hollow 
tile construction and brick construction are admitted. 

For the purpose of illustration in my argument, the records 
of building construction in your own city show that as a mat- 
ter of comparison, the steel buildings with hollow tile protec- 
tion is surpassed, so far as fire risk is concerned, by the con- 
crete building. 

In a recent issue of Cement Age, photographs of two build- 
ings are shown, face to face, and the eye can see at a glance the 
very slight effect of fire upon the concrete building, and the 
almost total destruction of the other building of steel and hol- 
low tile construction. Other illustrations, similar to this, have 
occurred in Brooklyn and at other points in New York City. 

For the purposes of argument, however, I am ready to ad- 
mit that concrete is neither better nor worse than any other 
fireproof material, and I am frank to say that I do not believe 
a man ought to come here and argue in the broadest way about 
a thing in which he is interested, but I believe that the evidence 
which has been brought out by the cases above mentioned, and 
further by the well known experiments conducted by Professor 
Woolson of Columbia University, that it is practically and con- 
clusively established, that concrete is the best fireproof ma- 
terial, by reason of its great non-conductivity. 

If you will then consider the fire experience shown in this 
country, and the record that concrete construction has, you 
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will then go a step further, and say, "How shall the iron or 
steel members, which are the carrying members of reinforced 
concrete, be protected ? " At this point, we shall ask you to 
put concrete upon an equality with any other building material ; 
to make no discrimination between it and other forms of 
construction. 

Referring to the methods described in the Code, of iron and 
steel construction, and the amount of hollow tile and other 
protective materials, which must go around the carrying mem- 
bers, we find certain variations in the web of the hollow tile, 
and certain requirements necessitating a protection of nearly 
four inches. This is a wise requirement and the Parker 
Building fire showed this necessity, and your Code Committee, 
if this be its work, is entirely right in properly protecting every 
carrying member of a building, and it cannot go too far in this 
direction. 

Now, I say if concrete, which is all a solid mass, and which 
is admittedly a non-conductor of fire, — and in all great fires, 
the surface destruction was about all that could be found with 
concrete, — I say that if those gentlemen who represent the 
concrete construction in this City of New York will come 
before your Committee and say, " We are ready to submit to 
whatever restrictions on the protection of our steel and iron 
carrying members that any other form will submit to, — if you 
demand four inches of hollow tile, we will give you four inches 
of concrete ; if you ask for five, we will give you five," — I say 
there ought not to be a distinction in the conditions of the 
requirements, as it exists to-day, between hollow tile, concrete, 
or any other form of protective material entering into the con- 
struction of a building. 

Therefore, I urge upon the Commission, that the paragraph 
117 on page 12, 707 T restricting concrete to section 113, be 
modified so that concrete may be considered first class con- 
struction, and therefore be admitted to the erection of all 
buildings in Class E. 
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Now, I am sure that these are things, when the matter is 
brought before you that you will readily understand, and I feel 
that with the knowledge and experience that you all have, — 
and certainly you are all anxious to acquire that knowledge, — 
there will be no distinction between concrete and an}* other 
form of protective material. 

Now, I go a step further, although I believe, — and I may 
be wrong in bringing it up, because it may be out of the 
province of this Committee — but I believe that when the broad 
question as to concrete in comparison with other forms of 
building material is decided, then your Committee on Height 
and Area will be able to consider to what height and what 
area concrete buildings ought to be, and make no unfair re- 
striction as compared with other materials. 

In other words, if these restrictions in these paragraphs 
that I have enumerated are the glasses through which concrete 
has been looked at, and if the blue glasses which have to 
this extent been used for these paragraphs, are changed into 
the pink glasses, I hope you gentlemen will see with them, it 
is my opinion that all these objects will seem pink, so far as 
concrete is concerned, and that any suggestions that have been 
made with reference to buildings and with reference to the 
height of buildings, will be guided by the pink light, and in 
the favor of concrete, and that its use will be unrestricted. 



ARGUMENT PRESENTED 

BEFORE 

Committee on Limitation of Height and Area 

OP THE 

COMMISSION FOR THE REVISION 

OF THE 

Building Code of New York 

March 6, 1908 



BY 

ROBERT W. LESLEY, Assoc. Am. Soc. C. E., 

Chairman, Committee representing Association of American Portland 

Cement Manufacturers. 



Committee. 



CHARLES G. SMITH, Chairman, EDWARD F. CROKER, 

THOMAS L. HAMILTON, PATRICK J. BYRNES, 

CHARLES H. CULLEN. 



15 

Mb. Chairman and Gentlemen : The field has been so well 
covered by the gentlemen who have preceded me that I am 
sure there is but a word to be added. 

I will simply ask permission to present a little brief of 
what we have to say on this subject, and merely say this as a 
word perhaps on behalf of those who have developed this 
large industry in this country. 

Portland cement, in the manufacture of concrete, is cer- 
tainly, through the long record it has had, come to be acknowl- 
edged as permanent. 

In the construction of buildings up to great heights it has 
been shown by all these figures, and will be shown by the 
records which the two previous speakers will give you, to be 
thoroughly adequate. 

Its fireproof qualities I think are unquestioned to-day, in 
both the practical sense of the men who use it and who do not 
carry insurance, and in the men who use it and who do carry 
insurance, much to the pleasure of the insurance men who 
do not have to pay losses. 

Now, the two cases which were spoken of here in New 
York, as examples of fires in concrete buildings— of these one 
was a very striking example. This fire was in the cork factory 
in Brooklyn. I think the name was Thompson & Norris. 
The fire took place in a room on the seventh or eighth 
floor, which was filled with all kinds of inflammable material, 
such as cork chips and material of that kind, where the heat 
was so great that the stream of water which was thrown on' to 
the floor was turned to steam, and where, during the fire itself, 
the manufacturing operations in the rest of the building were 
not interrupted at all, other than the natural curiosity of 
the employees sticking their heads out of the windows to find 
out where the fire was. 

In that particular fire the loss to the building itself was 
$50., as shown by the insurance proof, and the loss on mer- 
chandise, as it was given to me, was stated to be $5,000., show- 
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ing how the fire was restricted to a single room and how little 
damage was done to the building. 

In another case, which was published in a magazine, the 
" Cement Age ", there appears on opposite pages photographs 
of two buildings, one the Parker Building and the other the 
Huyler Building. 

The Parker Building speaks for itself so far as permanence 
in fireproof construction is concerned. There is not much 
necessity of dwelling on the subject of fireproof construction 
as regards that building. A glance shows it to have been fully 
wrecked. 

On the other hand, the Huyler Building shows somewhere 
about the seventh or eighth floors a streak across the front 
where the windows have been knocked in and where the fire 
has been confined to that single floor. 

Now, that is an illustration which merely goes to show 
that if concrete is to be judged it should be judged as a tried 
and demonstrated material ; that it should have no preference 
over any other form of construction but that it should be 
accorded the same fair treatment that every material expects 
at your hands, and that the restrictions on height should be 
those restrictions which engineering economics of construction 
will warrant, and that concrete shall not be restricted any more 
than anv other material. 

I thank you for your consideration, gentlemen. 



Note : The speaker before the Joint Committees on Con- 
crete and Fire Proofing, and Steel and Iron Construction, 
Strength of Materials, presented an argument on the value of 
cement and concrete as a fireproof building material, and refer- 
ence is made thereto, in case vonr committee desires further 
information. 
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Secretary National Advisory Board on Fuels and 

Structural Materials. 
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Mr. Chairman and Members of the Committee : I appear 
here this afternoon as a friend of concrete and for the purpose 
of pointing out to you, if possible, some instances in which I 
think your predecessors have been unfair in dealing with this 
material. 

As a whole I believe the code, which was reported by the 
previous Commission to the Board of Aldermen on December 
2nd, 1907, and which I understand is the basis of our discus- 
sion to-day, is very good. 

The work which you are engaged on is very important, 
more so, than, perhaps, you appreciate, since the code which 
will result from your work, if properly done, will be of great 
benefit, not only to the City of New York but to other cities 
of the country, who will unquestionably copy that code in part 
or as a whole. 

It is, therefore, of the greatest importance, that the code 
finally decided on, shall be the best that can be devised, abso- 
lutely fair in every particular. 

It seems to me, therefore, that it behooves the members of 
your Commission to be unusually careful to frame a code that 
will serve not only for the local interests of New York, but for 
other parts of this country as well. 

It is because of this importance that I am here to-day. 

One of the most important questions to be considered in 
framing a code of this character are the requirements for the 
various building materials. It seems to me that these require- 
ments should be so fixed as to determine definitely the grade 
or standard required. 

I will not take your time in describing the good work which 
has been goiug on in the development of a standard specifica- 
tion for cement, as I believe, Mr. Chairman, that you and the 
members of your Committee are familiar with it. It will be 
sufficient to state that this specification has been adopted by 
the various national societies, railroads, municipalities, many 
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branches of the government and is widely recognized as the 
standard. It is not therefore an experiment, and it has been 
fully demoustated that a cement which meets its requirements 
is in every way suitable for use for all construction purposes. 

I have recommended, therefore, its adoption by your Com- 
mission. 

Concerning the question of sand, it seems to me unwise to 
regulate the quality of this material by comparison with stand- 
ards or samples kept in the office of the Superintendent of 
Buildings. There should be a definite specification, setting 
forth distinctly what the requirements are, and upon a basis 
which everyone can compete intelligently. This would eliminate 
all question of judgment. 

The same holds equally well for crushed stone and gravel ; 
A definite specification should be prepared setting forth fully 
the requirements for these materials. 

The code as a whole should be concise and different working 
stresses should not appear in its several parts. The working 
stresses should be assembled in one place and should be har- 
monious. 

This applies particularly to the working stresses for different 
materials as for example steel and concrete. A working stress 
of 10,000 pounds is allowed on the steel in reinforced concrete, 
while the allowable stress on the concrete is variously stated 
from 250 and 500 pounds. If the allowable working stress on 
the steel is 16,000 pouuds then for a 1 : 2 : 4 concrete the allow- 
able stress on the concrete should be materially higher than 
the maximum value given, if the two are to be proportionately 
stressed. 

The limitation placed on the height to which a reinforced 
concrete building can be erected is unfair, for the reason that 
the allowable working stresses for each material is set forth in 
the code and this determines the height to which a structure 
of such material can be erected. The laws of design determin- 
ing the maximum height from these working stresses. 
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To state specifically that Bach structures shall not exceed 
85 feet is arbitrary and an unjust discrimination, when you 
consider the appended list of structures over 85 feet in height, 
which have been erected of reinforced concrete and are in suc- 
cessful use, and which further serve to demonstrate the safety 
of such structures. 

The appended argument on this subject which was made 
before the Committee on Limitation of Height and Area is 
submitted as a part of this argument. 

The question of inspection is to my mind one that deserves 
careful consideration. 

The most effective iuspection possible will not prevent dis- 
honest workmanship, if there is a desire on the part of the 
contractor to do dishonest work. No code can prevent this 
condition. 

It would appear that the question of requiring a bond 
guaranteeing that the erection had been done in full accord- 
ance with the plans and specifications submitted and approved 
by the Superintendent of Buildings might place the responsi- 
bility on the owner or contractor and thereby greatly eliminate 
this danger. 

The requirement for such combined load and fire tests as 
the Superintendent of Buildings may require, is unnecessary 
and it will hardly accomplish the desired end. 

The best tests are those which are obtained in great confla- 
grations. 

The tests required by the code while valuable do not afford 
an exact means of predicting what will happen under other 
conditions. 

It is possible and borne out by experience that structures 
cau be erected to meet the requirements of the load and tire 
tests even though the first attempt may fail. It is also true 
that the structure that passes the test may fail under other 
conditions. 

The properties of fireproofiug materials are sufficiently 
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established that we can foretell with reasonable accuracy the 
behavior of fire proofed structures in a fire. 

The proposed code of the former commission placed rein- 
forced concrete in second class construction ; this is unneces- 
sarily severe and unfair since it can be made as fireproof as 
any material. 

There is a fallacy that concrete by reason of its high re- 
sistance to fire requires no fireproofing when used as a struc- 
tural material. Structural concrete requires protection from 
fire just as steel or any other material requires to be fire- 
proof eel. 

If therefore a reinforced concrete column is required to be 
10 inches in diameter in order to sustain its load, then the 
actual size should be 10 inches plus the thickness of concrete 
required for fireproofing purposes. 

As to what this thickness should be the code should of 
course regulate but it should not be greater than that required 
for any other material, particularly in view of the fact that of 
the fireproofing materials concrete is one of the best. 

I do not consider it worth while to dwell particularly or 
at length on the San Francisco and Baltimore conflagrations 
as proof of this statement, for any one who is unbiased and 
unprejudiced who will study the records of these disasters 
will find abundant proof that concrete is at least as good and 
generally better than the best fireproofing materials. 

Many forms of materials used for fireproofing purposes and 
considered of the highest type, fail under test because while 
the material in itself is fireproof, it is not so in the form in 
which it is fabricated. I believe this commission is taking a 
very important step in the right direction when they designate 
an increased thickness of web for certain forms of fireproofing 

material. 

In connection with the aggregato to bo used in 
concrete intended for fire proofing purposes a few words might 
be said. 
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Limestone or other materials likely to be injured by heat, 
provided all under a ^ inch screen is removed, may be used in 
concrete if the stones are kept bapk from the exposed faces. 
Limestone screenings should not be used as the mortar made 
from it would be exposed and thereby seriously injured by fire. 
A silicious sand mortar such as required by the code would 
serve as a protection and if the limestone is kept an inch or 
more from the face, little or no damage would be done to the 
limestone by fire. 

One more point in favor of concrete as a building material 
and an exceedingly important one is that no code should discrim- 
inate against a material through whose use an owner can se- 
cure a buildiug so fully complying with the fire proofing re- 
quirements as to enable him to obtain the lowest rate of in- 
surance, and further secure a building possessing great rigidity 
and durability for the least expenditure of money. 

If the members of this Commission have doubts on this 
point I would recommend for their consideration the large 
number of successful structures of this type of construction 
which have been erected all over the country. I submit here- 
with in detail a discussion of various sections of the proposed 
code together with the revisions recommended. 



SUGGESTED REVISIONS OF PROPOSED BUILD 

ING CODE FOR NEW YORK 

By 
RICHARD L. HUMPHREY, M. Am. Soc. C. E. 
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The writer desires to suggest the following changes in the 
revision of the Building Code for the City of New York as re- 
ported to the Board of Aldermen on December 2, 1907 by 
the Committee on Buildings : 

Section 35. Strike out the following : " The height of 
buildings with either walls, columns or girders constructed of 
reinforced concrete shall not exceed 85 feet." This restriction 
is entirely unnecessary for the reason that the height of such 
structures is fixed by the code itself which provides for the 
working stresses to be used in the design of such structures. 

If it be safe and proper to erect buildings eight or ten 
stories high, it is just as safe to erect them as high as the 
rules of design will permit, using the allowable working 
stresses provided. 

Tall buildings of reinforced concrete are not experiments. 
Their safety has been demonstrated in the erection of build- 
ings of this type in sufficient number to remove all doubts 
on the subject. While it is true perhaps that buildings of 
this type in process of construction, by reason of bad design, 
workmanship or materials, have collapsed, it should be equally 
borne in mind that structures of steel and frame construction 
in process of erection, and even after erection collapse, 
yet the safety of such structures is not questioned because by 
reason of the great number of such structures which are safely 
and satisfactorily performing the work for which they were 
designed, everyone realizes that such failures must be due to 
gross carelessness or ignorance. 

It is a fact that structures of reinforced concrete when once 
erected do not collapse. 

It may be proper in all types of buildings, in order to de- 
crease the fire hazard, to limit the height to a point at which 
the fire department can effectively fight a tire in such 
structures. 

Such limitations as to height should not discriminate in 
the case of buildings of fireproof construction. 
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After Section 45, substitute the followiug : All sand shall 
be cashed, clean, coarse siliceous sand, free from clay, loam or 
other foreign material. It shall all pass a one-quarter inch 
screen and be uniformly graded down to the finer size. Not 
more than 6 per cent, shall pass a sieve having 100 meshes per 
linear inch. The percentage of voids shall not exceed 38%. 

The present specification for sand is too indefinite. It 
should be such that there can be no uncertainty as to what is 
required. The only practical way of determining the size of a 
sand is to pass it through standard sieves and it would seem 
therefore proper to state the size required. 

Extensive experiments by the U. S. Geological Survey at 
St. Louis with sands obtained from many parts of the country 
demonstrate that the strength of mortars made from these 
sands is dependent upon the density which is dependent on 
the gradation in size of the grain and is not materially effected 
by the sharpness of the sand. 

The standard requirements for cement based on uniform 
methods proposed by a special committee of the American 
Society of Civil Engineers, and adopted by the principal 
societies of this country and generally regarded throughout 
this country as the standard, is one which will secure a cement 
of the very highest quality suitable for all classes of work. 
For the purpose of maintaining this standard, Section 47 has 
been revised to conform to the standard. 

Section 47. Cement and Cement Mortars. The term 
Portland cement is applied to the finely pulverized 
product resulting from the calcination to incipient 
fusion of an intimate mixture of properly propor- 
tioned argillaceous and calcareous materials, and to 
which ho addition greater than 3% has been made subsequent 
to calcination. 

The specific gravity of Portland cement shall not be less 
than 3.10 
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92 per centum of the cement must pass through a sieve 
having 10,000 meshes per square inch and 75 per centum 
through a sieve having 40,000 meshes per square inch. 

The cement shall not acquire its initial set in less than 
thirty minutes and must have acquired its final set in not less 
than 1 hour nor more than 10 hours. 

Pats of neat cement about three inches in diameter, one- 
half inch at the centre, and tapering to a thin edge, shall be 
kept in moist air for a period of twenty-four hours. 

(a) A pat is then kept in air at normal temperature and 
observed at intervals. 

(b) Another pat is kept in water maintained as near 70 
degrees F. as practicable, and observed at intervals for at 
least 28 days. 

(c) A third pat is exposed in any convenient way in an at- 
mosphere of steam, above boiling water, in a loosely closed 
vessel for five hours. 

These pats, to satisfactorily pass the requirements, shall 
remain firm and hard and show no signs of distortion, check- 
ing, cracking or disintegrating. 

Standard sand used for testing shaJl be a clean quartz sand 
screened to pass through a sieve having 20 meshes per linear 
inch and retained on a sieve having 30 meshes per linear inch. 
The wires to have diameters equal to one-half the openings. 
Sand having passed the 20 mesh sieve shall be considered 
standard when not more than 1 per centum passes the 30 
mesh sieve after one minute continuous sieving of a 500 gram 
sample. 

The minimum requirements for tensile strength for 
briquettes one square inch in section shall be as follows and 
shall show no retrogression in strength within the period 
specified : 
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Neat Cement. 

24 hours in moist air 175 lbs. 

7 days (1 day. in moist air, 6 days in water) 500 " 

28 days (1 day in moist air, 27 days in water) 600 

One part cement, three parts standard sand. 

7 days (1 day in moist air, 6 days in water) 175 

28 days (1 day in moist air, 27 days in water) 250 
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The cement shall not contain more than 1.75 per centum of 
anhydrous sulphuric acid, nor more than 4 per centum of 



magnesia. 



The tests shall be made in accordance with the methods 
proposed by the Special Committee on Uniform Tests of 
Cement of the American Society of Civil Engineers. 

Tests of cement used in building operations shall be made 
from time to time under the supervision of the Superintendent 
of Buildings, in accordance with the preceding specifications. 
All Portland cements meeting the above requirements shall 
be approved but the Superintendent of Buildings shall reject 
or disapprove the cement failing to meet any of the above 
requirements. A record of the cements which shall meet the 
requirements of this section and of these specifications, shall 
be kept in the Bureau of Buildings for the public's infor- 
mation. A representative of the manufacturer may be present 
at the making of the tests and in case of failure, the Super- 
intendent may, at the request of the manufacturer, order the 
tests repeated at some recognized testing laboratory 
in the manner above specified. All expenses of such tests 
to be paid by the manufacturer, or the user, and the same 
samples are to be used in these tests as were used in the 
previous tests. No brand of cement, which has not been 
tested under the provisions of this section, or which has not 
met the requirements, shall be used in building operations. 

Cement Moktar : Cement mortar shall be made of Port- 
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land cement and sand in the proportion of 1 part cement and 
not more than 3 parts of sand by volume and shall be used 
immediately after being thoroughly mixed. All materials shall 
be measured ; 3.8 cubic feet shall be considered a barrel and 
4 bags of cement of 95 pounds each shall be considered one 
barrel. The sand and cement are to be thoroughly mixed 
before adding water. 

Section 49. Concrete : All concrete shall be made of at 
least one part Portland cement and not more than two parts 
sand and five parts broken stone or gravel. 

The cement and sand shall be of a quality prescribed in 
Sections 47 and 45 respectively. 

The crushed stone shall be granite, trap rock or equally 
hard stone approved by the Superintendent of Buildings and 
shall consist of the run of the crusher graded from the larger 
size down to that retained on the one quarter inch screen. 
Where gravel is used it shall be thoroughly washed clean and 
well graded from the larger permissible size down to that re- 
tained on the one quarter inch screen. 

For foundations, where the concrete is to be used in mass, 
the stone or gravel may be of such size as will pass a two inch 
ring. 

For reinforced concrete construction, the stone or gravel 
must all pass through a three-quarter inch ring. 

The water shall be clean and fre9 from acid or strong al- 
kalies. 

All materials shall be measured ; 3.8 cubic feet shall be 
considered as the contents of a barrel and 4 bags of cement of 
95 pounds each shall be considered one barrel. 

The ingredients of concrete shall be so thoroughly mixed 
that the cement shall be uniformly distributed through the 
mass and that the resulting concrete will be homogenous. 

The concrete shall be mixed as wet as possible without 
causing a separation of the cement mortar from the mixture, 
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and shall be deposited in the work iu such a maimer as not to 
cause a separation of the mortar from the stone or gravel. 

The concrete shall l>e placed in the forms as soon as prac- 
tical after mixing and in no case shall concrete be used that 
has partially set or if more than one half hour has elapsed 
since the addition of its water. 

It shall be deposited in horizontal layers not to exceed 8 
inches in thickuess and thoroughly tamped. 

All forms and centering shall be built plumb and to true 
lines in a substantial manner and with joints sufficiently tight 
to prevent the leakage of the concrete. They shall be properly 
supported and braced in such a manner as to safely stand both 
the dead load and the load that may be placed upon them 
during construction. Before placing the concrete the forms 
shall be thoroughly cleaned of all chips, shavings and other 
debris. 

Before the placing of concrete is suspended, the joint to be 
formed shall be made in such a manner as will not injure the 
strength of the completed structure. 

Whenever fresh concrete joins concrete which has set or 
partially set, the surface of the old concrete shall be roughened, 
cleaned and thoroughly wetted with water and spread with a 
mortar consisting of one part cement and two parts sand. 

Concrete shall not be mixed or deposited at a temperature 
lower than 28 degrees K, unless precautions are taken to 
avoid the use of materials covered with ice or snow, contain- 
ingjrost or that are in any other way unfit, and that further 
precautions are taken to prevent the concrete from freezing 
after being placed in position. 

The time at which, props or shores may be safely removed 
from floors or roofs will van* with, the condition of the 
weather but in no case should thev be removed until the 
hardening of the concrete has proceeded to a point where they 
mav be removed with safetv. 
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In no case shall the vertical props or shores be removed 
from under floors or roofs before the expiration of ten days 
from the completion of the tamping of the concrete. The side 
forms where conditions permit may be removed in 4 days. 

During extreme hot dry weather, especial precautions 
should be taken to prevent premature drying by keeping the 
concrete moist until it has attained its initial set, or at least 
during the first 24 hours. 

SECTION 53 : CONCRETE. 

Compression. 

Direct. 

Portland Cement, one part ; sand, two parts ; stone, four 
parts ; 500 pounds. 

Portland Cement, one part ; sand, two parts ; stone, five 
parts ; 400 pounds. 

Cross Bending. 

Portland Cement, one part ; sand, two parts ; stone, four 
parts ; 700 pounds. 

Portland Cement, one part ; sand, two parts ; stone, five 
parts ; 600 pounds. 

The working stresses given in the code for natural cement 
Are entirely too high, and it would seem proper, further, to 
eliminate entirely the use of natural cement for buildings ; 
therefore, no working stresses have been giveu. The reason 
for such a recommendation is, that natural cement requires 
considerable time to acquire any considerable degree of 
strength, is usually quick setting, and, as a whole, not desira- 
ble to use ; in the case of a reinforced concrete building, 
should not be used under any circumstance. By having two 
grades of cement it is possible that there may be cases where a 
natural cement would be used through ignorance of the workmen 
where Portland Cement is required. It is, therefore, de- 
sirable to eliminate this class of material ; and, further, for the 
reason that Portland Cement is nearly as cheap, in the propor- 
tions in which it is used, as Bosendale ; and for equal strengths 
this cheapness is in favor of Portland Cement. 
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Under section 54, would recommend the striking out of the 
figures under the head of " Safe Extreme Fibre Stresses." The 
workiug stresses given in other sections are sufficient, while the 
fibre stresses given for Portland Cement are entirely too low, 
and besides, the code should contain only those figures which 
are generally used. 

Section 62 : Iu the second line the word " steel " should 
be omitted before " frame "; the sentence thus amended. to 
read, " The dead loads iu all buildings shall consist of the 
actual weight of the walls, framing, floors, roofs, partitions, 
and all permanent construction." The intent of this clause is 
evidently geueral and it should, therefore, include all kinds of 
framing which are permissible under the code. The use of the 
word steel is, therefore, restrictive and unnecessary. 

Section 110 : All stairways in fireproof buildings should 
be constructed of either reinforced concrete or the steel horses 
or supports should be fireproofed. There is a general practice 
to construct stairways in fireproof buildings using cast-iron 
frame-work with marble or slate treads. 

The conflagrations of Baltimore and San Francisco have 
demonstrated the folly of this practice and the failure of the 
marble aud slate treads through calcination, and of the cast 
iron under the action of heat, was most general. In fact, the 
writer iu San Francisco did not see a single stairway in any 
building in which there had been any considerable degree of 
heat which was not wholly or partially wrecked 

Section 111 : This section is unnessarily restrictive in its 
preseut wording, because it implies that fireproof floors should 
be constructed of steel floor beams. It is a well established 
fact that floors of reinforced concrete have by all odds the 
best record for their fire-resistive qualities. The low con- 
ductivity of concrete renders it particularly adaptable for 
fireproofing purposes, and it seems to the writer that 
there should be a tendency to rather favor this 
class of construction. The suggestion is therefore made that 
this section be worded to read as follows : " Fireproof floors 
and roofs shall be constructed of reinforced concrete as pro- 
vided in section 117 of this code, or with steel floor beams 
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Pacific Borax Company's Planl 

Bayonne, N. J. 

General view showing four story reinforced concrete building, collapsed steel shed, and the walls of 

single story reinforced concrete annex. The latter also has a wooden roof 
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spaced not more than live feet on the centers for class E build- 
ings, and for all other buildings except such as are otherwise 
provided for in this code, not more than eight feet on centers. 

In section 112 there should unquestionably be a provision 
for reinforced concrete as a first-class fireproofing material. 
There is no better matorial in the world for use in fireproof 
buildings than concrete for the reason already stated as to its 
fire-resistive qualities, and further, for the reason it is a 
plastic material until hardened it can be applied to far better 
advantage than any other material. 

There is a fallacy prevalent that concrete, being a fireproof- 
ing material, requires no protection against fire when it is used 
for structural purposes. There is no material which is absolutely 
fireproof, it being simply a question of the degree and dura- 
tion of the heat as to whether or not the best building mate- 
rials succumb. While concrete suffers less than most building 
materials and is among one of the best materials of this type, 
it is, nevertheless, a fact that it is injured by heat. The pecu- 
liar advantage, however, is that concrete, even though the water 
of crystalization has been driven off to a greater or lesser ex- 
tent in an intensely hot tire, still remains in place and affords, 
therefore, the same protection to the material which it encases 
as it did at the beginning of the fire. 

It, therefore, necessarily follows that when concrete is used 
as a structural material an additional thickness of concrete is 
necessary for fireproofing purposes. 

Reinforced concrete should, therefore, be placed in first- 
class construction, and should meet the same requirements as 
to the question of fireproofing as is required iu the case of 
other materials included in this class. It is a fact that two 
inches of concrete is ample protection in an ordinary fire. It 
is also a fact that no greater protection should be required in 
the case of reinforced concrote than is required in the case of 
any other material, but, for the reason already stated, if there 
be any discrimination it should be in favor of a lesser thick- 
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ness. The suggestion is, therefore, made that there be in- 
corporated in this section the following paragraph : " Where 
reinforced concrete is used as a structural member it should 
be fireproofed as is required of other structural materials, 
the thickness of the protective coating being the same as re- 
quired by this section." 

Another portion of this section which appears to be unjust 
is the part which requires that " * * * Reticulated or 
meshed steel or similar reinforcing material shall weigh not 
less than one pound per square foot of superficial floor area " ; 
and the further provisiou that, * * * " If in the form of 
mesh it shall have no openings smaller than sixteen square 
inches." This is an unnecessary restriction, and there can be 
no just reason for it. In the first place the amount of rein- 
forcing metal to be used in a floor is regulated by the load 
which it is to carry and the working stresses allowed by the 
code. The size of the mesh is purely an arbitrary one, and 
certainly a mesh of three inches, or nine square inches in area 
is amply large to permit of three-quarter inch stone, which 
is the maximum size allowed in reinforced concrete 
construction, to pass through so as to thoroughly 
encase the metal. The suggestion is made, there- 
fore, that this be reduced to at least nine square 
inches, and preferably to a two inch mesh, or four square 
inches. This applies equally to sections 112 and 113. 

Concerning section 115 the writer desires to raise the ques- 
tion of the value of tests of fireproofing as commonly made, 
and thinks it may be taken as a fact that in most cases the 
first attempt in such a test results in failure, but that the 
second attempt results in a construction that satisfactorily 
passes the test. Generally these tests are made to apply only 
to reinforced concrete construction, and are not cases of 
structural steel fireproofed with either terracotta or other 
forms of fireproofing. The question of the ability of a 
structure to resist fire is one that is dependent on the 





Pacific Borax Company's Plant 

Bayonne, N. J. 

Enlarged view of collapsed steel column shown in previous view 
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materials used and good workmanship, and it by no means 
follows that where a test floor or panel is constructed for the 
particular purpose of passing the requirements of a test that 
a similar structure constructed under less critical conditions 
would yield the same results. On the contrary the writer be- 
lieves it is a fair criticism to say that these tests are of little 
value in establishing the fire-resistive qualities of actual struc- 
tures. It is a fact that the fire-resistive qualities of concrete 
have been sufficiently established, and if the requirements of 
this code are complied with as to the thickness of the pro- 
tective coating it would be unnecessary to actually test it in 
order to establish its efficiency. 

Section 117 — Reinforced Concrete : The second para- 
graph in this section should be amended to read, as follows : 
" Buildings of reinforced concrete, when designed in accord- 
ance with the requirements of this section, should be deemed 
fireproof and permissible under this code for the same build- 
ings as first-class construction, as defined by section 112." 

Amend the third paragraph to read, " Concrete shall be mixed 
in the proportion of one part Portland Cement, two parts sand, 
and four parts of aggregate (crushed stone or gravel) by vol- 
ume ; and amend the sixth paragraph so as to read, as follows : 
" The aggregate used in the concrete shall be a clean, broken 
stone or gravel, of a size that will pass through a three-quarter 
inch ring, and conforming in ever}' respect to the requirements 
as set forth in section 49 of this code. In case it is desired 
to use any other material than that specified, samples of the 
same must be submitted to and be approved by the* Superin- 
tendent of Buildings." 

It is suggested that the paragraph fixing the working 
stresses for steel and concrete be amended to read, as follows : 
" Reinforced concrete shall be so designed that the stresses in 
the concrete and the steel shall not exceed the following 
limits : 



64 

Pounds. 
Coucrete in direct compression shall have an extreme 

fibre stress per square inch 500 

Concrete in compression, cross bending, per square 

inch 700 

Concrete in shear, per square inch 75 

Tensile strength in steel, per square inch, one-third of 

elastic limit, the allowable stress, however, not to 

exceed 16,000 

Shear in steel, per square inch 10,000. 

The paragraph relating to the thickness of the concrete 
outside of the reinforcement, in view of the requirements of 
section 112 providing for a definite thickness for fireproofing 
purposes, should be modified, and should be limited to one 
inch of protection in all cases. With the fireproofing on, the 
actual protection to the structural members will be consider- 
ably more than the values given in this section. 

The section relating to the percentage of longitudinal rein- 
forcement in columns should be modified since it evidently 
does not cover the intent of the requirement because the mini- 
mum percentage given, L e., one-half of one per cent, of the 
effective sectional area, would mean in the case of an eight 
inch column, which is the minimum section allowed, a total 
area of reinforcing metal equivalent to about three three-eighth 
inch rods. The suggestion is made, then, that this portion be 
changed so as to read, " All such columns shall have longi- 
tudinal reinforcemeut of a total cross sectional area equal to 
at least one per cent, of the effective sectional area of the cou- 
crete." In the following paragraph it is suggested that it be 
made to read : " Reinforced concrete columns may be stressed 
five hundred pounds per square inch of this effective area, 
with no allowance for the compressive strength of the vertical 
reinforcement." 

The following paragraph should be amended to read as fol- 
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lows : " In the case of circular columns, which are further 
reinforced by bands or spirally wound hoops, the allowable 
unit working stress in direct compression shall be 1,000 pounds 
per square inch of the effective sectional area of the concrete, 
provided the bands or hoops shall be designed to resist a 
lateral load equivalent to one-fifteenth of the vertical load car- 
ried by the concrete within the reinforcing cage, and shall not 
be stressed more than 16,000 pounds per square inch and pro- 
vided further, that the bands or hoops shall not be spaced 
more than one-eighth of the diameter of the spiral." 

The clause relating to construction in freezing weather shall 
be amended to conform with section 49, as follows : " No rein- 
forced concrete construction shall be carried on in a tempera- 
ture lower than 28° F., except as provided in section 49 of this 
code." With the restrictions placed on concrete construction 
in temperatures lower than 28° F. there can be no danger, and 
it should be perfectly permissible to carry on work under these 
conditions. Buildings are being successfully erected in differ- 
ent parts of the country where the temperature is constantly 
below the freezing point ; the contractors, however, are obliged 
to provide artificial means of maintaining the temperature of 
the concrete above freezing. 

Hedged in with ample requirements such as have been 
fixed in section 49 there can be no objection to allowing con- 
crete construction to be carried on at all times. 
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Mr. Chairman and Gentlemen : The problems that present 
themselves in the consideration of the height to which build- 
ings should be erected are probably among the most important 
to be considered in the preparation of a building code. 

Mr. Flagg and the last speaker Mr. Babb have pointed 
these out to you at considerable length and I shall not therefore 
dwell particularly on this phase of the question. 

I would like to call your attention to the fact that a build- 
ing of any kind whether it be of the so called " fire 
proof type " or not should be like a fortress capable 
of resisting attacks from without and especially capable 
of resisting attacks from within. 

This is particularly necessary where the height of the build- 
ing is so great that the fire department would be unable to 
cope with a fire in its upper part. 

Buildings of unusual height should be provided with special 
appliances for fighting fire independent of the regular City fire* 
service. 

I believe the word " fire-proof " should be eliminated in 
describing buildings since it gives a false sense of security and 
leads to a neglect of those precautions absolutely necessary to 
guard against fire both from without and from within the 
building. 

The structural parts of a building may be properly fire 
proofed yet the exterior exposures may be so bad that a fire 
can enter through such openings. 

A building may be properly fire proofed with exterior 
openings protected with fire shutters, wire glass windows, with 
metal frames and sash and other protective devices and should 
these openings be left open a condition arises which may result 
in a fire. 

The main provisions of the fire proofing clauses of the code 
should require such thorough protection of all openings and 
exterior exposures as to minimize the danger of fire from with- 
out, especially in high structures. 



In illustration of this point I would call your attention to 
the San Francisco fire, where a large number of moderately 
" fire proof " buildings were destroyed by reason of the fact 
that they were surrounded by a great many low buildings of 
the combustible type, frame construction, which set fire to 
these so-called " fire proofs " through the unprotected open- 
ings. 

A building should be just as high as the facilities of the fire 
department will permit with safety. 

It is surely a fact that these great buildings now being 
erected in New York are a menace to public safety, even 
though th<» fire should occur in the lower floors accessible to 
the fire department. The people in the upper stories of such 
a building would be in dauger in event of a fire in the lower 
stories should the failure of the fire proofing be accompanied 
by a buckling of the columns, resulting in a settlement of 10 or 
12 inches, as is frequently the case. 

What would be the effect of such action in a structure 40 
stories high ? 

A building should be required to have proper protection for 
its exterior exposures ; so as to resist the action of fire in sur- 
rounding structures. And should the requirements of the new 
code for tireproofing be adequate, as I presume they will be, 
then the height to which buildings should be erected within 
reasonable limits is not so serious, if the structure is provided, 
also with independent facilities for fighting fire. 

There is one restriction in this proposed code, however, 
which I want to dwell upon particularly. 

That is the arbitrary restriction upon the height to which a 
reinforced concrete building may be erected. 

The code proposed by the former commission states that 
the height of a building of this typo shall not exceed 85 feet. 

The question of the height to which a building 
may be erected is manifestly dependent entirely upon 
the design, which is governed by the allowable 
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working stresses fixed by the code for the various classes of 
materials, and which are considered with due regard for the 
commercial necessities. 

There should be no discrimination as to the height of a 
reinforced concrete structure. If this discrimination is due to 
the feeling that such structures are not safe, then I would re- 
fer you to the structures of this type which have been suc- 
cessfully erected in many parts of this country, considerably 
exceeding 85 feet in height, and further, to the behavior of 
reinforced concrete structures in a conflagration, as proof of 
the safety of such structures under such conditions. 

I would like to submit for your consideration as a part of 
this brief a partial list of reinforced concrete buildings exceed- 
ing 85 feet in height, ranging from 8 to 10 stories. 

These structures demonstrate the fact that they are per- 
fectly safe, have a far greater resistance to fire than other 
structure and are more economical. 

I believe it is desirable to limit the height of all buildings, 
such limitation should not however discriminate against any of 
the materials permissible in first class construction. 

The proper height for buildings is governed by questions of 
light, ventilation and possible dangers in case of fire. 

The matter of limiting the height of a reinforced concrete 
building received the attention of the former Commission, 
and I presume will be a matter for consideration by the pres- 
ent Commission. 

In summarizing the facts bearing on reinforced concrete, 
I would direct your attention to three points : 

First. The height is regulated by the design governed by 
the working stresses given in the Code. 

Second. The material being of first class fire proofing qual- 
ity is peculiarly fitted for use in tall structures. 

Third. The cheapness of the material, coupled with its 
great fire-resistive qualities, makes it possible to erect econ- 
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omical structures on which can be secured the lowest rates of 
insurance. 

No building should be higher than a point beyond which 
the fire department is able to cope with a fire in its upper 
portions ; and where higher structures are erected, the law 
should 4 compel them to be equipped with adequate facilities 
for fighting fire. 

I believe on the broad proposition no structure of first-class 
construction should be higher than 150 feet. The word " fire- 
proof " should be eliminated from the Code as it engenders a 
false feeling of security and leads to neglect of the ordinary 
precautions to be taken against fire. Buildings should be 
designated as of first or second class construction. 

I think that perhaps ir the case of a mercantile building 
which contains an immense stock of inflammable material there 
should be an even greater restriction in height than in the case of 
an office building, and this height should be less than 150 feet. 

Although it should be borne in mind, as has been pointed 
out by Mr. Babb, that the feeling, that an office building con- 
tains less inflammable material than a mercantile building and 
that the fire risk is less, is fallacious. 

There is enough inflammable material stored in an office 
building to generate in case of case a heat sufficient to damage 
such a structure to great extent. 

I think this was demonstrated in San Francisco, where a 
number of buildings contained material in shape of letter files, 
pamphlets, books, etc., which generated sufficient heat to 
destroy the fireproofing and damage the structural skeleton. 

Whatever your Commission may decide I trust it will not 
discriminate against concrete, which is one of the best materials 
adapted for structural and tireprooh'ug purposes ; a more 
extended use of which will add materially to public safety. 
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Some of the More Important Reinforced Con- 
crete Buildings in Various Cities of the 
United States, 85 Feet and Over in Height. 

Greater New York. 

Cavanagh Building, 7 stories, 89 feet, 50 x 100 feet. 

Colgate Buildiug, 8 stories, 92 feet, 86 x 208 feet. 

McGraw Building, 11 stories, 159 feet, 126 x 90 feet. 

McNulty Building, 10 stories, 125 feet, 50 x 90 feet. 

Monolith Building, 12 stories, 150 feet, 50 x 200 feet. 

Rodgers & Pyatt Building, 10 stories, 125 feet, 63 x 60 feet. 

Eastman Kodak Co. Building, 8 stories, 108 feet 6 inches, 
99 x 60 feet. 

Isaac Mason Warehouse, 7 stories, 87 fe6t, 80 x 40 feet. 

C. Kenyon Co., 6 stories, 84 feet 5 inches, 145 x 80 feet. 

Bush Terminal, 6 stories, 84 feet 9 inches, 600 x 75 feet. 

Warehouse Thonet Bros., 7 stories, 89 feet 9 inches, 75 x95 
feet. 

Great Atlantic & Pacific Tea Co., 9 stories, 119 feet 6 inches, 
179 x 121 feet. 

Factory Robert Gair No. 1, 9 stories, 111 feet 10 inches. 

Factory Robert Gair No. 2, 10 stories, 124 feet, 231 x 200 
feet. 

Factory Keuffel & Esser, 6 stories, 100 feet 9 inches, 
200 x 100 feet. 

Automobile Club of America, 8 stories, 100 feet, 100 x 100 
feet. 

Mergenthaler Linotype Co., 9 stories, 135 feet, 80 x 174 
feet. 

Thompson & Norris, 8 stories, 90 feet, 80 x 110 feet. 

Bowling Green Storage Wharehouse, 7 stories, 90 feet, 
50 x 95 feet. 

Commercial Trust Company. 

Packer Garage. 

Siegel Color Works, 6 stories, 85 feet, 100 x 200 feet. 

Schwartzchild and Sultzberger. 

Hygenic Ice Co. 

Eagle Warehouse, 7 stories, 90 feet, 63 x 90 feet. 

Long Island College Hospital, 89 feet. 

Bronx Church House, 86 feet. 
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Detroit, Michigan. 

Trnssed Concrete Building, 9 Stories, 110 ft., 48 x 120 ft 
Tuller Apartments, 10 stories, 105 ft., 100 x 125 ft. 
Solvay Process Co. (Coal Bins). 
Booth Cold Storage Co. 

Chicaco, Illinois. 

Manufacturers' Furniture Exchange, 8 stories, 70 x 170 ft., 
Ill ft. high. 

Montgomery Ward Building, 8 Stories, 270 x 731 ft., 135 
ft. high with a 20-story tower. 

Libby, McNeal & Libby, Building, 

Planadou Building, 8 stories, 100 ft., 50 x 80 ft. 

Philadelphia, Pennsylvania. 

Ketterlinus Lithographic Manufacturing Co., 8 stories, 
68 x 80 ft.* 116 ft. high. 

Boyertown Burial Casket Co., 6 Stories, 69 x 85 ft., 90 ft. 
high. 

Smith, Kline & French Company, 6 Stories, 61 x 90, 84 ft., 
6 in. high. 

Locust Realty Company, 5 stories, 117 x 199 ft., 85 ft. high. 

Grellet, Collins Bldg., 8 Stories, 115 ft., 110 x 99 ft. 

St. Louis, Missouri. 

Ely, Walker Dry Goods Co., 8 Stories, 150 x 150 ft. 
Dulaney Realty Co., 8 Stories, 60 x 133 ft. 
Nacaire Realty & Investment Co., 50 x 130 ft., 7 Stories. 
Butler Bros. Building, 8 Stories, 280 x 324 ft., 113 ft. high. 
Leson & Gould, 8 stories, 50 x 150, 120 ft. high. 

Troy, New York. 
Office Building, 7 Stories, 86 ft. 

Minneapolis, Minnesota. 

Forman-Ford Building, 

Lindeke-Waner, 7 Stories, 165 x 250 ft. 

Farwell, Ozmun & Co., 9 Stories, 110 ft., 170 x 290 ft. 

Minneapolis Paper Company Warehouse, 

Armory, 
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St. Paul, Minnesota. 

Nicol, Dean <fe Gregg Warehouse, 
Ham Brewery, 8 stories, 140 ft. 
Hackett, Walther Gates & Co., 
Patterson Building, 
Parsons-Scoville Building, 

Pittsburg, Pennsylvania. 

Bernard Gloekler Co., 10 stories, 80 x 100 ft., 146 ft. high. 
Pennsylvania Chocolate Co., 6 stories, 69 x 85 ft., 90 ft 

high. 

Century Building, 13 stories, 180 ft., 60 x 110 ft. 

Cincinnati, Ohio. 

Merkel Bros., 7 stories, 100 ft. 

Ingalls Building, 16 stories, 50 x 100 ft., 210 ft. high. 

Roch Building, 10 stories, 60 x 80 ft. 

L. Stix & Co., 7 stories, 101.5 ft. 

American Oak Leather Company, 6 stories, 90 feet. 

Rank & Mack Shirt Company, 8 Stories, 122 ft. 4 In. 

Day & Night Tobacco Co., 7 Stories, 108 Ft. 6 In. 

Fireproof Storage Co., 6 Stories, 90.5 feet. 

Charles Moser Co., 7 Stories, 96 ft. 

Merchants Ice <fe Storage Co., 

Reins & Meiss, 8 Stories, 107 Ft. high, 70 x 108 ft. 

Samuel Ach & Co., 7 Stories, 88 ft. high. 70 x 108 ft. 

Atlantic City, New Jersey. 

Hotel Tray more, 10-14 Stories, 60-200 x 560 ft. 
Marlborough-Blenheira, 10-13 Stories, 76 x 122 ft. 

Baltimore, Maryland. 

Baltimore Evening News Building, 7 Stories, 58 x 74 ft. 
104 ft. high. 

Marlborough Apartments, 10 stories, 161 x 129 ft., 121 ft 5 
in. high. 

Warehouse, 96 ft. 
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Lanoahtkii, Pennhylvania. 
Mohh Cigar Co. 

ClIAHLKHTOWN, W. Va. 

Kanawha Hotel, 

CharloNtown National Hunk, 7 stories, 100 ft. high, 52 x 
117 ft. 

Annapolis, Maryland. 
l\ S. Military Aradomy, ISO x LW ft. 142 ft. 5 in. high. 

HruiNUFiKLD, Mass. 
rhelp* rublishing Co., Building, 125 ft. 

Sykaitsk, Nkw York. 
l*r\>wu Lype Ot^ar 1\k 

Gram* livruvs Michigan. 

Voscvvw CvNMrv. 

X X Al«. 

1j:vv. Os.a\ 
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Los Angeles, California. 
Heyward Hotel. 

Winnipeg, Can. 
Aikens Building. 

Mobile, Alabama. 
Van Antwerp Building, 10 stones, 108 ft. 

Bridwell, Mo. 
State House of Correction, 87 ft. 

Allegheny, Pa. 
Allegheny Station, 86 ft. Tower, 130 ft. 

Louisville Ky. 

Belknap Warehouse, 9 stories, 175 x 200 ft. 
Stewart Dry Goods Co., 7 stories, 108 x 180 ft. 

Lynn, Mass. 
Lynn Storage Wasehouse, 50 x 105, 85 ft. high. 

Milwaukee, Wis. 

Caswell Block. 
Ziegler Building. 
Hoffman Building. 
Kuehn Building. 

Green Bay, Wis. 
Minahan Building. 

San Diego, Cal. 

U. S. Grant Hotel, 7 stories wings, central portion 9 stories, 
200 x 200 feet. 

John D. Spreckels Building, 6 stories, 85 x 150 ft. 
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Seattle, Wash. 

Majestic Building, 12 Stories, 135 ft. 

Perry Apartments, 9 stories, 105 ft. 115 x 120 ft. 

Waldorf Apartments, 8 stories, 90 ft. 110 x 120 ft 

Denver, Colo. 
Ideal Building, 9 Stories, 50 x 125, 100 ft. high. 

Toledo, O. 
Bostwick Brown Building, 

Marietta, O. 
German National Bank, 9 stories, 105 Ft. 30 x 100 ft. 

Albany, N. Y. 

Hampton Hotel, 8 stories, 98 ft. 
Homeopathic Hospital, 7 stories, 92 ft. 

Washington, D. C. 
Karick Warehouse. 

Wichita, Kan. 
Smjthe Building, 

Norfolk, Va, 

Lynn Haven Hotel, 8 stories, 

Botetort Apartments. 

Y. M. C. A. Building, 88 ft. 

Cleveland, Ohio. 

M. A. Bradley Building, 

Sheriff Street Market Building, 8 stories, 88 ft. 100 x 113 ft 

Youngstown, Ohio. 

American Building, 86 ft. 11 in. high, 
Century Building, 8 stories. 




Commercial and Farmers' National Bank Building 

Baltimore, Md. 

A striking illustration of the value of concrete for fire proofing 

purposes. Upper stories and roof non-fireproof entirely 

destroyed. Bank floor ffreproofed, but not 

damaged by fire or by impact 

of falling floors. 
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San Francisco, Cal. 

(This list covers all heights. It is given in full to show 
the extent to which concrete has been used in the reconstruc- 
tion of San Francisco.) 

* American Biscuit Co., 5 stories. 

* Adams Building, 5 stories. 
American Chocolate Co., 3 stories. 
Anglo-California Bank, 4 stories. 
Anderson Building, 2 stories. 

* Bradenstein Building, 6 stories. 
Backus Building, 2 stories. 
Balis Building, 3 stories. 
Bernard Building, 3 stories. 

* Boyd Building, 8 stories. 
Bryntson Building, 4 stories. 

* Bemis Bros. Bag Company, 6 stories. 

* Bothin Building, 6 stories. 

* Brown Building, 7 stories. 
Baer Building, 4 stories. 

* Barron Estate Co., 7 stories. 

* Carpy Building, 5 stories. 

* Clarke Building, 5 stories. 

* Century Investment Company, 6 stories. 

* Drexler Building, 7 stories. 

* Darrow Building, 6 stories. 
Denman Building, 2 stories. 

Del Monte Mills, 2 and 3 stories. 
Freeborn Building, 3 stories. 
Folger Building, 3 stories. 
Galleazzi Building, 3 stories. 
Huber Building, 2 stories. 

* Hazlett Building, 8 stories. 
Hooker Estate Building, 4 stories. 
Halsey Building, 4 stories. 

* Hopkins Building, 7 stories. 
Jennings Building, 3 stories. 



• Over 85 ft. 
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Jorgensen Building, 3 stories. 

* Langley & Michaels Building, 8 stories. 

* Lagalette Building, 6 stories. 
Laud Wharton Building, 3 stories. 
Lietz Building, 4 stories. 
Lowenberg, 3 stories. 

* Latham Building, 6 stories. 

* Marvin Building, 7 stories. 

* Mac Donough Estate Building, 7 stories, 101 ft., 86 x 38 ft. 

* " " Building, 2 stories. 
Martin Estate Building, 3 stories. 
Mission Savings Bank, 2 stories. 
McCone Building, 2 stories. 
Nunziatto Building, 2 stories. 

* Owens & Unger, 6 stories. 
Peizer Building, 3 stories. 

* Pacific Company Building, 9 stories. 

* Phelan Building, 12 stories. 

* Pond ISnilding, 5 stories. 
Pacific Building, 4 stories. 

* Rosenstein Building, 10 stories. 

* Santa Martin Building, 8 stories. 

* Sheldon Building, 8 stories, 92 x 137 ft. 
Scatena Building, 3 stories. 
Schweitzer & Bauer Building, 3 stories. 

* Swett Company Building, 5 stories. 
Schiff Building, 3 stories. 
Shaefer Building, 4 stories. 
Shelling Building, 3 stories. 

* Viavi Building, 5 stories. 
Voorman Building, 3 stories. 

* Voorhies Building, 7 stories. 

* Wilson Building, 7 stories. 

* West Bank Building, 8 stories. 
Wellmau-Peck Building, 3 stories. 
Western Meat Company, 2 stories. 



* Over 85 ft. 




Commercial and Farmers' National Bank 

Baltimore, Mil. 

Showing complete failure of non-fireproof portion. Note partition of reinforced concrete 

still standing in center 
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Gentlemen : On behalf of the Concrete Association of 
America, and also on behalf of the Masters' League of Cement 
Workers, I have the honor to present to you the following 
memorandum in respect to that part of the proposed Building 
Code relating to the design and regulations governing concrete 
and reinforced concrete structures. I would like to add here 
that what I have to say in respect to these regulations is 
based on some fifteen years' experience in the introduction and 
development of concrete as a building material, aud the rules 
outlined are based upon my personal experience in the execu- 
tion of more than a thousand undertakings in all departments 
of engineering and architectural construction, including a con- 
siderable number of the principal structures cited in the fol- 
lowing lists. Permit me to call your attention to the fact that 
there exist in and around New York more than sixty important 
buildings built of reinforced concrete. A list of the larger of 
these structures is annexed hereto. 
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You will note from an inspection of this list, 

(a) That many of them are buildings of the largest 
size. 

(b) That a great many of them are over 85' in 
height. 

(c) That almost all of them are entirely within the 
classification from which they were barred in the code 
prepared by the former commission. 

(d) That nearly all of them are filled with the heav- 
iest of merchandise and machinery. 

(e) That many of them are filled with material of 
the most inflammable kind, such as paint, varnish, 
paper, furniture, etc. 

(f) That they represent an investment of millions of 
dollars. 

(g) That no accidents Lave occurred in the 
construction of any of them and that the tech- 
nical requirements have been fulfilled, as wit- 
nessed by the fact that they are meeting 
in a most successful and efficient manner all of the pur- 
poses for which they were designed. 

(h) That the list of owners, architects and engineers 
embrace names of the highest standing. 

These buildings speak for themselves and are an eloquent 
argument on behalf of this type of construction. We believe 
that these structures are without question the most nearly fire- 
proof of any type of building in the community, and that they 
go far toward proving the declaration recently made in the New 
York " Herald " by Professor W. H. Burr, Professor of Civil 
Engineering in Columbia University and Consulting Engineer 
of the Panama Canal, as follows : 
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Opinion of Professor Burr. 

" The practically new combined structural material, con- 
crete-steel, is, as a matter of fact, not yet fully introduced. Al- 
though it has highly valuable qualities for a wide and con- 
stantly extending range of such structures as bridges, dams, 
various public works, heavy and light building construction, 
docks, and many other classes of great works, the more timor- 
ous and less progressive parts of the community are not yet 
convinced of its demonstrated merits. There is every reason 
to believe that the substantial improvements now constantly 
being made in the quality and economy of manufacture of ce- 
ment both in America and Europe, together with the rapid ma- 
terial advances being attained in the handling and fabrication 
of concrete-steel for a constantly widening range of purpose, 
indicate with certainty that the future will disclose a field of 
application of this structural material extended even far be- 
yond the anticipations of its present advocates. It has al- 
ready been applied to tall office buildings, and there is 
practically no limit to its possible use in this direction. 
For stiffness and strength as well as fire and earth- 
quake-resisting qualities and in general durability, 
it has no successful competitor, nor is any in sight." 

The following letter from John Steven Sewell, late Major, 
Corps of Engineers, United States Army, in reply to the 
writer's request for his views on the subject, is of great inter- 
est and value, because of the fact that Major Sewell has made 
a special study of reinforced concrete, and is recognized 
throughout the United States as a structural engineer of the 
highest attainments : 
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Opinion of Major J. S. Sewell. 

" In reply to your letter of April 6th, 1908, I have to say 
that, in my judgment, after a careful study of the subject from 

a purely professional point of view for many years, there is 
no doubt whatever that reinforced concrete can be made fully 
equivalent to structural steel for load carrying purposes, and, 
more than this, can be made to resist fire at least as well, if 
not better, than good types of commercial st3el frame struct- 
ures with terra cotta protection, such as that in common use, 
and approved by building departments. 

At the same time, as you know, there are many so-called 
engineers and contractors engaged in reinforced concrete work, 
or in exploiting various forms of patented systems who do 
not take the precautious needed to make reinforced concrete 
what it ought to be. It would be a simple matter, however, 
for building laws to guard against ignorance or charlatanism 
in this as well as in other kinds of structural work, and I be- 
lieve the time has come when, under proper restrictions, the 
reinforced concrete building should be recognized on an equal 
footing with the steel frame building fire proofed. 

My personal opinion is that reinforced concrete columns 
should be designed and built as structural units, then covered 
with drums or slabs of reinforced cinder or brick concrete built 
up on metal lath, and securely applied to the column after it 
has set. This would avoid the danger of expansion cracks 
penetrating the structural part of the column, and would make 
repairs of the fireproof covering easier, after a fire. I think, as 
far as possible, we should avoid having structural stresses and 
expansion stresses due to fire, coexistent in the same material. 

When it comes to girders, beams and slabs, of the floor sys- 
tems, we have material under transverse stress, and conditions 
which make it well nigh impossible to apply a fireproof cover- 
ing separate from the material doing structural duty. How- 
ever, it is possible, by a proper design of the reinforcement, to 
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render unnecessary the performance of any structural duty by 
the concrete below the neutral ax ; s, except the very moderate 
one of resisting compressive web stresses, which it will do per- 
fectly well, even after it is seriously damaged by fire. To 
accomplish this, it is necessary to use a reinforcement in which 
web members are provided, rigidly attached to the main bars 
so as to transmit into the main barb the fall stresses in the 
web members, without any assistance whatever from the con- 
crete. The web members must vary in number or weight, 
according to the variation in the web stresses, and they 
must extend, entirely to the top of the beam, so as to 
be fully anchored in the compressed concrete above the 
neutral axis. If this is done, the concrete below the neutral 
axis may be seriously damaged in a fire, and may even 
spall off so as to expose the main bars, without danger of 
collapse. Moreover, the damaged concrete may be knocked 
off aud replaced with fresh ; the new and old materials 
will not bond with each other, but if the new material is simply 
secured against falling off by its own weight, as by causing it 
to completely surround the main bars, — the strength of the 
beam will be restored, since the compressive web stresses are 
not dependent upon a bond between the new and old materials 
for their successful transmission. If, however, attached web 
members designed as above described, are not used, the 
strength of the beam is dependent upon the ability of the 
concrete to transmit the stresses into the main bars or to bind 
the main bars and web mombers together. This involves 
serious tensile and shearing stresses in the concrete, — a duty 
that should not be expected of auy concrete, however good, 
much less of a composite mass of old and new material with- 
out any bond between them. In my judgment, if the web 
stresses had been recognized and properly provided for in the 
beginning, we would not hear so much about the vital neces- 
sity of care and skill in mixing the concrete for reinforced con- 
crete structures, for any fairly good concrete would have done 
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Reinforced Concrete 
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the work required of it with success. It is because we are de- 
manding of concrete duty for which it is not fitted, no matter 
how good, but which it performs better than we have a right 
to expect, that its quality is such a sensitive point. 

To require attached web members dees not particularly 
favor any patented system, for the principle is public prop- 
erty, and there are many ways to apply it. If a patented 
system furnishes the best and cheapest method of applying an 
established principle, however, that is not a vital reason for 
not requiring the principle to be applied. 

If I were writing the building regulations of a large city, I 
should prescribe that where a system of adequately designed 
attached web members was used in the floor system, the per- 
centage of reinforcement might be as high as 1£ ; otherwise it 
should not exceed f . That would shortly settle the whole 
question. 

Another point which I think is of extreme importance is 
that high carbon steel should be discouraged, or at least, it 
should not be permitted to be used with working stresses ex- 
ceeding those allowed for medium steel, because, otherwise, 
dangerously large deformations in the concrete will result. 
Until we find a way to increase the modulus of elasticity of 
high carbon steel in proportion to the increase in its elastic 
limit, its greater strength cannot possibly be utilized in rein- 
forced concrete, without serious clangers. 

There are many other points that ought to be covered in 
design of reinforced concrete buildings, such as the transmis- 
sion of load from an upper column to a lower, the details at 
the floor levels, where the floor loads are taken into the col- 
umns, etc., etc. But, as I am not submitting a proposed draft 
of building regulations, I will not go into them now. If, how- 
ever, all the points above mentioned are properly covered by 
regulations, there is no doubt that reinforced concrete is just 
as safe as protected structural steel, and in many places, more 
suitable and economical. It has certainly earned the right to 
full official recognition." 
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We also take pleasure in submitting the following letter 
from Mr. Kudolph P. Miller, M. Am. Soc. C. E., late Chief 
Engineer Bureau of Buildings, Borough of Manhattan. In- 
asmuch as reinforced concrete has reached its present high state 
of development in this community under Mr. Miller's super- 
vision in his official capacity, his letter will undoubtedly be 
read with great interest and his opinions must be given the 
highest consideration. 

Opinion of Mr. Rudolph P. Miller, Late Chief Engineer 
Bureau of Buildings, Borough of Manhattan. 

" It is with pleasure that, in response to your request, I 
give you herewith my views on the provisions affecting re- 
inforced concrete in the proposed new Building Code. It was 
my privilege, as Chief Engineer of the Bureau of Buildings, 
to write the first regulations governing reinforced concrete 
that were promulgated and used in this country. These regu- 
lations have been in force in New York since their adoption 
in 1903, and have, I am pleased to say, proven very satis- 
factory. It has been a great gratification to note also that 
they have served as the basis for practically all other muni- 
cipal regulations on reinforced concrete adopted in this coun- 
try, many of the clauses having been copied verbatim. 

With certain changes prompted by a larger experience and 
further study, the present regulations for Manhattan could be 
wisely adopted in the new code as the provisions relating to 
reinforced concrete. I know they are not acceptable to the 
extreme concrete enthusiasts, because they do not permit a 
free hand to contractors ; nor are they satisfactory to the op- 
ponents of concrete construction, because they do not prohibit 
the construction. I think, it is fair to say, that they are gener- 
ally admitted by unbiased judges to be safe and conservative 
and representative of good present day practice. 

It was always a matter of regret to me that I did not suc- 
ceed in having the fireproof character of concrete investigated 




Il-story Reinforced Concrete Printing House 
McGraw Publishing Company 
239 West 39th St., Manhattan 




Monolith Building 

34th St., near Broadway, Manhattan 

12 stories Reinforced Concrete 
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by the city authorities, and that it, therefore, became neces- 
sary to have each representative of a system make a separate 
fire test. It seems to me, however, that now, after tl\e score 
of fire tests on stone-concrete made under the auspices of the 
Bureau of Buildings, sufficient proof has been adduced to 
show that reinforced stone-concrete is fireproof. I would 
strongly advocate the elimination of the second clause of the 
present regulations, regulating the fire test, and in- 
serting instead such provisions as may be deemed 
necessary to secure sufficient protection for the imbedded re- 
iuforcing material. With such safeguards, there is no reason 
why reinforced concrete should not be classed with other ac- 
ceptable forms of fireproof construction. 

And let me say here, that I consider it a mistake to at- 
tempt, in a building law, a grading of fireproof construction. 
The law should fix one standard of fireproof construction, 
making that, I would strongly urge, a high one, based on the 
very large and extensive experience of the Bureau of Build- 
ings. A distinction between so-called first class and second 
class construction will be found impracticable in the adminis- 
tration of the law, and is almost certain to lead to misunder- 
standing if not discrimination. 

A limit of height has been suggested for concrete con- 
struction. That seems to me entirely unnecessary. Struc- 
tural safety and ability to resist fire are the only considera- 
tions that I can conceive as affecting this question. But, so 
long as the working stresses fixed by the law are not exceeded, 
there need be no fear of going to any height ; and, with all 
the safeguards against fire provided for by the law, a rein- 
forced concrete structure is quite as safe as any other or else 
it cannot be considered fireproof. 

One element of a reinforced concrete structure that should 
have a fuller consideration in the law, is the column. The 
present provision is very meagre. In the light of our later 
knowledge, three types of columns may be considered : The 
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plain reinforced column, the banded or spirally wound column, 
and the steel-core column which is so strongly advocated in 
Philadelphia. 

In the consideration of this subject for the Building Code 
Revision Commission of last year, the suggestion was made 
that all the shear in members subjected to transverse loading 
should be taken up by means of stirrups an<J that these should 
be firmly attached to the tensional reinforcement. I do not 
favor such a provision, as I believe that any type of construc- 
tion which is safe should be permitted. It is entirely a matter 
of design under the established working stresses. It would be 
quite as unfair as to require the use of a mechanical bond be- 
tween concrete and steel. 

The present regulation (No. 18) with respect to load tests, 
is unfair and in some cases may prove unsafe. It is now re- 
quired that in a test, the applied load shall be three times the 
contemplated load. This might, under certaiu circumstances, 
stress the steel beyond its elastic limit. I would suggest a 
change to one and one-half times the working live load plus 
one-half the weight of the construction. 

It has been proposed to prohibit the placing of concrete in 
freezing weather. This is an unnecessary hardship, as entirely 
successful work can be done in extreme cold weather with 
proper precautions. 

The fixing of a minimum time for removal of the forms, as 
has been also suggested, is not desirable, in my opinion, as it is 
likely to be used as an excuse in many cases for the premature 
removal of forms. In this connection, I might add that any 
provision restricting building undertakings to reliable and re- 
sponsible contractors would be to the interest of reinforced 
concrete, as well as other constructions, and would make many 
of the requirements in the law superfluous. 

I am sending you a draft of a section on Reinforced Con- 
crete, which I believe, would represent good conservative 
present day practice. 
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Reinforced Concrete Factory Building 

C. Kenyon Company 

Pacific Street, Brooklyn 
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600-ft. Reinforced Concrete Factories 

Bush Terminal Company 

39th Street, South Brooklyn 
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(Inasmuch as we submit herewith a specification for re- 
inforced concrete which follows closolv the lines laid down in 
Mr. Miller s proposed draft, we have considered it unnecessary 
to reprint the specification which he submits.) 

Fires in Eeinforced Concrete Buildings. 

We call your particular attention to the following report of 
a serious fire which occurred in the Thompson <fe Norris Build- 
ing, Borough of Brooklyn : 

" There was a fire on the seventh floor of this building 
which burned up the entire contents of the floor consisting of 
cork and paper stock. The loss was estimated at $10,000. 
The damage to the building consisted in the cracking of the 
concrete below the reinforcement on two beams, but this was 
repaired for a nominal sum. On the floor above the fire were 
a number of printing presses which were run next morning as 
usual, no sign of damage extending to that floor. The tire 
occurred in the afternoon and the employees quietly walked 
out of the building without fear of harm and the office force 
remained at work in the building during the fire. Some 
damage was done to the building by the firemen breaking the 
wire-glass wiudows to Jet out the smoke. After failing to 
break holes in the floor slab with axes, in order to let the 
water run off qnickly, the firemen secured a piece of cold 
rolled shafting and using this as a battering ram, managed to 
punch some holes in the floor aud let the water through 
damaging the stock below." 

Please take note also of the following record of a tire which 
occurred in the Dayton Motor Car Works, at Dayton, Ohio, as 
described in the " Engineering Record " of March 28th. This 
is a very important record of a seiious fire in a reinforced con- 
crete building, and gives good evidence of what may be ex- 
pected. 
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THE FIRE AT THE DAYTON MOTOR CAR WORKS. 

By J. B. Gilbert. 



A serious tire at the plant of the Dayton Motor Car Co., 
Dayton, O., briefly, mentioned in The Engineering Record of 
March 14, has furnished a very interesting demonstration of 
the efficiency of reinforced concrete as a fireproof building ma- 
terial. No more convincing exhibit could possibly have been 
made than that set forth in the following notes. 

The main portion of the factory consists of a mill-construc- 
tion building of five stories and basement, adjoined by a rein- 
forced concrete building, U-shaped in plan and six stories and 
basement in height ; in fact the two buildings were practically 
made a continuous unit, as the walls of the brick building served 
as the boundary of the concrete building on the open side of 
the U, communication being afforded between the two build- 
ings by doors on each floor. It will be necessary to bear this 
in mind to understand properly the description of the events 
to follow. 

The concrete building was erected during the summer of 
1907 by the Keppele Hall Co., consulting engineers and con- 
tractors, of Dayton. The system of reinforcement employed 
was a combination of the Kahn trussed bai\ the cup bar and 
the Kahn expanded metal, all products of the Trussed Concrete 
Steel Co., of Detroit. The only feature of the building which 
was not absolutely fireproof was the window frames and sash, 
which were of the ordinary wood construction. 

At 2 a. m. Friday, Feb. 21, fire broke out from some un- 
known cause on the fourth floor of the new building, which 
floor contained the upholstery department of the factory. On 
this floor were large quantities of excelsior, curled hair, dry 
wood, composing bodies of automobiles, and other inflammable 
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materials in large quantities. The fire soon spread over the 
entire fourth floor of the concrete building, and, not being 
impeded in its progress by fire doors between the new and old 
building, the flames were soon communicated to the old build- 
ing, where the greatest damage was done. When the fire de- 
partment arrived on the scene it was apparent at a glance that 
the greatest destruction would be in the old building, and the 
chief of the department directed his men to confine their 
attention to it and allow the reinforced concrete building to 
take care of itself. Results fully justified the confidence 
which he placed in this type of construction. The fire burned 
itself out on the fourth floor of the new building, and, in 
burning out the window frames and sash, the flames licked 
outward and upward, and in some few instances burned the 
sash out of the windows above on the fifth floor, but not 
enough to cause any serious damage. 

It was not long before the fire was confined to the old 
buildiug, and inside of three hours the fourth and fifth floors 
and roof had fallen down onto the third floor, a charred mass 
of ruins. The fire was stopped at this point, but the building 
is a wreck. The walls remain standing and may be fit for a 
new interior, but even they bear a pathetic and eloquent testi- 
mony to the inefficiency of that type of construction under 
stress of fire. 

The heat under the ceiling of the fourth floor of the new 
building was so intense that the iron pipes of the spriukler 
system were bent completely out of shape, in some instances 
having sagged clear down to the floor. It should be stated 
that the automatic sprinklers were just being installed, no 
water having as yet been turned into the pipes. Thus the 
burnt area was unprotected from that source. Throughout 
the building wood plugs about 2x3 in. had been inserted in 
the under side of the floor panels for convenience in attaching 
electrical wires. The heat was so intense that these, although 
exposed on only one small surface, were in many cases burned 





Fig. 2. Factory Building, Dayton Motor Car Co. 
Showing effect of fire on a reinforced concrete structure. All window frames were of 



»ood. 
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completely out, leaving an empty hole in the concrete. Yet, 
despite this intense prolonged heat, the strength of the build- 
ing was not impaired in any respect or at any point. At one 
place where the fire was most intense the concrete spalled off 
from the corners of two beams for a length of about 4 ft. and 
a width of about 2 in. No cracks are discoverable either in 
the floor panels or in any beams and girders. 

One point was brought out by this fire that has a very 
practical bearing on the treatment of finished cement floors on 
a reinforced concrete slab. The concrete entering into the 
construction of this building was a 1:2:4 mixture, while the 
finished coat of 1 in. in thickness was the usual mixture of one 
part cement to two parts sand. The finish coat was applied 
as soon as possible after the main slab had been poured, but, 
very naturally, after it had taken its initial set. The two mix- 
tures, differing as they did and being poured at slightly differ- 
ent times, inevitably furnished different degrees of shrinkage 
in the process of setting and drying out. The consequence 
was that the union between the two was imperfect. When 
subjected to a test by this fire the unequal expansion of the 
main slab, increased by the expansion of the steel imbedded in 
it and of the finish coating, gave rise to irregular cracks 
through the fiuish coat. Where the heat was greatest the 
finish coat separated from the slab and bulged up in great 
molds. All this coat throughout the burned area has had to 
be replaced. 

Another point of interest more especially to builders in the 
territory adjoining Dayton is the effect of this fire on the 
aggregates used in pouring this building. The chief ingredient 
in point of bulk was washed river gravel, 1 in. in diameter and 
smaller. Its splendid resistance to this fire demonstrates 
beyond the shadow of doubt its fitness for this use. Had this 
aggregate contained any considerable amount of free lime in 
its composition the fire would certainly have proved dis- 
astrous. 
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It is interesting from the manufacturers' standpoint to 
know that witbin two days after the fire the machinery was 
running in this building and operations were resumed. The 
two days mentioned were consumed in clearing away the debris 
incident to such a fire. The fourth floor, where the most 
damage was done, was piled to its full capacity with salvage 
from the stock stored in the destroyed brick building, thus 
proving its safe condition. 

It is safe to say that if the fire doors had been in place 
between the new and old buildings, so as to confine the fire to 
the floor on which it originated, the damage would have been 
trifling, even though the sprinkler system was not in operation. 
The fire department could then have devoted some attention 
to the concrete building and checked the flames before they 
had burned themselves Out. 

In the accompanying illustrations, Fig. 1 shows a view of 
the burned buildings looking toward the brick structure. 
From this it is evident what happened. The two top floors of 
the brick buildiug are entirely wiped out, and the damage to 
the coucrete building is confined to the window frames and 
sash. Fig. 2 shows a view of the concrete building on the op- 
posite corner, from which it is apparent that the damage on 
this side was also confined to the fourth floor window frames 
and sash. Fig. 3 shows the south side and west side of the 
building, on which the damage was about the same as the other 
views show. 

Fig. 4: shows an interior view at the point where the fire 
buined hottest. It shows the contents of the floor reduced to 
ashes, and on the ceiling shows the only two places where the 
concrete spalled off on the corners of a beam and girder. This 
spalling off occurred after the fire was out, during the process 
of cooling off and consequent contraction. The steel was not 
exposed during the fire. A rough surface is noticeable on the 
second column shown in this view. This was roughened with 
a hammer after the fire to determine what condition it was in. 




I Fig. 3. Reinforced Concrete Factory Building, Dayton Motor Car Co., 
after the Fire of February 20, 1908 
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Fig. 5 is another interior view, showing broken condition of the 
cement finish coat and distorted sprinkler pipes and heating 
pipes. Fig. 6 shows a view of the interior court, where it may 
be seen how the fire damaged the sash in some cases on the 
floors above. It will be noticed also that the sash on the third 
floor are damaged. This came about by burning parts of the 
fourth floor windows falling down on the roof of an adjoining 
building and communicating the fire to them. 

In order to ascertain whether the structure had been dam- 
aged to any extent or had been weakened by the fire, it was de- 
cided to make a load test on the floor above that on which the 
fire originated. Before making this test a careful examination 
of the concrete on the under side of the beams and girders was 
made, and all of the concrete which had become vitiated by 
the intense heat was knocked off with a hammer. In some 
cases this exposed the steel reinforcement. The beams and 
girders which were most seriously affected in this way were 
selected as the ones on which the test should be made. The 
building was designed for a live load of 120 lb. per square foot, 
and the girder over which the test was mode had a span of 22 
ft. Equal areas on both sides of this girder were loaded ho as 
to give a uniformly distributed load The area covered was 
352 sq. ft., on which were piled 77,250 lb. of pig iron, fly 
wheels and any available heavy material which could l/e ob- 
tained at the plant. This gave a uniformly distributed load of 
about 218 lb. to the square foot, and under this load the girder 
in question showed a deflection of only 8/ J ft in. at the center 
of the span. Had more material been available the test would 
have been carried further as a matter of interest in determin- 
ing how much of a load could be carried before an ala/ming 
deflection mas reached in the j/irder. The owners, howevci, on 
observing the amount of material which had b«*.erj pjh-d on the 
floor* were so tborou/blv convinced of the stability o f the 
struct a re and of the fact that \n practice it would be imf'/feei- 
He for them h\**t \- } load their building to such an mU-uX, tha* 
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they did not feel it at all necessary to go any further by ob- 
taining materials elsewhere for the heavier loading. 

One fact of great importance was very thoroughly demon- 
strated, namely, that the utmost care should be used in so 
placing the steel that it will remain in position during the 
pouring of the concrete. In this building the greatest care 
had beeu exercised to secure this condition, but in spite of all 
precautions it was found that in some few cases the steel rein- 
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forcement was within £ in. of the surface. The fact that the 
steel remained uninjured even under this condition is a very 
high recommendation as to the fire-resisting qualities of con- 
crete, but a warning to use the utmost care in seeing that the 
steel is not misplaced during the process of pouring the con- 
crete. In the majority of cases in this building the steel was 
imbedded at the proper depth. 



Since receiviug the above article the following letter from 
Mr. Frank B. Ramby, chief of the Dayton fire department, 
has been obtained for publication from the Trussed Concrete 
Steel Co., to which it was sent: 

" In reply to your favor of the 10th, in which you refer to 
the recent fire in the new reinforced concrete building at the 
Dayton Motor Car Co.'s plant, I would state that, this being 
the first tire we have had in a building of concrete construct- 
ion, I am highly pleased with the results of this tire. When 
I arrived on the scene the fire had extended over the entire 
fourth floor. Tbe entire contents of this floor were destroyed. 
The building, however, escaped with slight damage. 

" Through the absence of tire doors and the inability of 
our department being able to withstand the intense heat and 
smoke, the fire commuuicated itself through an opening into 
the adjoining five-story brick building and was confined to the 
two upper floors. The biggest fight was carried on here, and 
it was in this building that the greatest loss was sustained. 








Fig. 4. Where Fire was Hottest 
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The lower floors being occupied by the offices and warerooms 
of the company, suffered greatly from water. 

" The new building, being of concrete construction, aided 
us greatly in preventing the tire from wiping out the entire 
plant, as we were able to concentrate practically our entire 
force on the old building, it requiring but a small force to 
subdue the fire in the concrete building. 

In my opinion, there are a few points that the results of 
this fire have proven, namely : 

First, that the reinforcing steel should be covered with at 
least 2 in. of concrete, because the fire, having penetrated the 
lower inch of concrete would have injured the strength of the 
structure had it not been for the rigidly attached diagonals. 

Second, that the finished cement surface should be put on 
when the floor is being laid, thereby forming a solid mass, be- 
cause the finished surface was destroyed wherever the heat 
was intense, the slab underneath being uninjured. 

Third, as we were hampered greatly in handling our lad- 
ders and several of our firemen had a very narrow escape from 
being injured or possibly killed by falling sash weights, and we 
were compelled to force into the building all window frames 
that had not already fallen before we could use our ladders to 
advantage, I would suggest that in the construction of a build- 
ing an iron pipe be imbedded in the concrete for weights to 
fall into, in case the window frames are destroyed by fire. If 
this plan were adopted in the construction of a building it 
would enable the firemen to reach the tire without endangering 
their lives and would assist greatly in reducing the fire loss." 
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THE KEPPELE HALL COMPANY 

Consulting Engineers and Contractors 

Reinforced Concrete Construction 

1111-1114 U. B. Building 

Dayton, Ohio. 

Dear Sirs : 

On March 15th we made a test at the building of the Day- 
ton Motor Car Co. to determine whether the structure had been 
injured by the recent fire. For this test we selected one of the 
22-ft. span girders immediately over the hottest part of the 
fire, this being the one on which the concrete appeared to be 
most affected. We applied the load to a half panel on each 
wide of this girder, covering an area of 22' x 16'. The building 
as you know, was designed for a load of 120 lbs. to the square 
foot. We secured all the available pig iron at the plant and a 
number of heavy fly-wheels and other metal parts until we had 
loaded this section to 77250 lbs., or a load of about 219 lbs. to 
the square foot. The deflection at the center of the girder 
under this load was T 3 F '\ We were very auxious to continue 
this test until we had obtained a deflection of f " or 1" on the 
girder, but there was no more material about the plant which 
could be conveniently obtained, and Mr. Houk, the General 
Superintendent, who was present at the test, felt perfectly 
satisfied that the building had been in no way iujured by the 
fire, and thought it unnecessary to carry the test any further. 

We are enclosing a photograph showing the pig iron piled 
on trucks on the floor. To our notion the most instructive 
feature of a load test on the floor of a building is the impres- 
sion produced upon the owner when he actually sees the 
material piled up on the floor. This conveys a very much 
clearer idea of the strength of the building to the average lay- 
man than to simply state thai the building was designed to 
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carry a certain number of pounds per square foot, and in this 
particular case Mr. Houk was impressed with the fact that 
under no possible circumstances could their building ever be 
loaded to anything like the extent to which it was loaded dur- 
ing the test. We feel that the whole experience of the fire at 
the Dayton Motor Car Co.'s plant is of great value to the cause 
of concrete building in general, and to ourselves in particular. 

We might also advise you that we have completed all of the 
repairs to the building, including the relaying of the facing 
coat on the fourth floor, and the patching up of the columns 
and girders. This latter portion of the work consisted in 
knocking off from the corners of all beams and girders any con- 
crete which had deteriorated under the action of the heat and 
repatching same so as to put the concrete in its original condi- 
tion as to protection of the steel reinforcement. The entire 
expense of this repairing of the concrete work in the building, 
including the refinishing of the floor facing, amounted to less 
than $500.00. 

Very truly yours, 

The Keppkle Hall Company. 
Keppele Hall, 

President. 

J. B. O. 

A fire of quite a serious nature occurred in I he Howling 
Green Storage and Van Company's Building on 65th Street, 
Manhattan, without any material damage to the structure. 
The protection to the steel in these buildings did not exceed 2". 

We believe the citizens of New York are entitled to the 
benefits accruing from this type of structure and that reinforced 
concrete should be permitted for use in all classes of 
buildings of whatever nature or kind, without restriction as 
to height or area, beyond those marie in other classes 
of construction. We ask that reinforced concrete be admitted 
on an absolute equality with other types of construction. If, 
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in your wisdom, you deem it necessary, we will acquiesce in 
having the reinforcing steel protected with the same amount 
of concrete that you specify for steel structures in the like 
classifications, although we would call your attention to the 
fact that, based upon all the tests made by the New York 
Department of Buildings, and upon experience thus far had 
from fires in various parts of the country, particularly in 
Baltimore and San Francisco, as well as in the build- 
ings above noted, 3" of protection to the steel is entirely 
adequate under any circumstances. It is true that failures 
occurred in some instances in San Francisco, but you will 
observe from photographs of such failures a total lack of 
stirrups, a protection of less than 2", and a general faulty 
design, which should have due consideration before judg- 
ment is passed. We ask that your Committee will visit 
the more important of the buildings shown on the list 
attached hereto and investigate the characteristics of these 
buildings from the standpoint of the owner, their economy 
speed of construction, nature of loads and machinery, and 
the amount and character of insurance carried on these 
structures. 

Pakkeb Building. 

We would call the attention of your Committee to the con- 
struction of the Parker Building at Fourth Avenue and Nine- 
teenth Street, and particularly to the extraordinary relative 
resistance to shocks of the terra cotta arches of the main floor 
and cinder concrete arches of the pent-house, built along the 
northerly side of the roof. Due to the collapse of the columns, 
a section of the pent-house roof collapsed. It will be noted 
that the terra cotta arches ou the 6 foot spans fell through in 
many cases, even though the wooden floor over them was 
not burned, whereas a section of the cinder concrete 
roof of the pent-house, substantially 15 feet wide and 22 
feet long was held in suspension over the opening caused 
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Parker Building, New York 

This opening is not a court, but was made by the collapse of a cast-iron column, 

carrying away the entire floor structure from roof to basement. Beyond 

may be seen the 6' 0" arches that fell out. In many cases the 

wooden floor above the fallen arches was left intact 






Parker Building, New York. 
Opening caused by collapse of cast-Iron column, and general wreck of a 
tile floors, and called fireproof. 




Parker Building, New York- 
Compare this with the Are of a similar nature which occurred in the Dayton Motor 
Worki. 
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by the collapse, without doing substantial damage to 
the arches themselves. In other words, the terra 
cotta arches fell out from the impact of a very small 
load on the wooden floor, but the cinder concrete arches 
stayed in place even though the steel structure was wrecked. 
This presents a very interesting commentary on the relative 
values of arches of two materials built under ordinary condi- 
tions, in resisting shocks. 

Exhibition of Concrete Construction. 

There is a permanent exhibition of cement, concrete and 
reinforced coucrete, which has been installed on the 11th 
floor of the Brunswick Building, Fifth Avenue and 25th 
Street, and we trust that your Committee will visit this ex- 
hibition as we believe you will find it very instructive and 
interesting. 

Concrete Fireproof Arch Construction. 

In regard to fireproof arches on steel structures, we beg to 
call your attention to the many hundreds of buildings which 
exist in this community and which also speak for themselves, 
particularly in respect to buildings regarded as first class, such 
as power houses, factories, manufacturing plants, refineries 
and buildings where the heaviest merchandise and machinery 
are installed. Notable structures of this type are 

Building. Location. Architect. 

Main Power House, Interboro 

R. R 69th Street 'McKim, Mead & White. 

N. Y. Sugar Refinery Long Island City. ..Louis Engle. 

Waterside Station, N. Y. 

Edison Co C. P. Hoppo. 

Butterick Building Spring St Ilorgim & Slattery. 

Mills Hotel No. 1 BleeckerSt Ernest Flngg. 

Mills Hotel No. 3 Seventh Ave Copehind & Dole. 

Scribner Press West 43rd St Ernest Flagg. 

Varick Warehouse Washington St W. II. Birkmire. 

Macy Dept. Store 34th St. & Bway...I)elemos «& Conies. 

Printing House, Met. Life Ins. 

Co 24th Street M. LeBrun & Son. 
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ffejfJ'Jfrig, LocatioD. Architect. 

tf*»*r IMMUw Houston 8t C. H. Caldwell. 

V M V. A 24th Street ... Parrish & Schroder. 

¥f*wU ff"»t#tUil 84t!i Htreet Welsh & Provost. 

\\tA#\ HI. lUtyfl* ftfltli Street Trowbridge & Livingstone. 

Hi.. Onufritf Htiiblii Kent & Flushing 

Aves., Bklyn.. ..Warren & Wetmore. 

J. ,\, Mtthr Printing JIoiinc ....East 24th St Town send, Steinle & 

Haskell. 

M''lr"|»olfffiii Mf« Townr 1 Madison Ave M. Le Brun & Son. 

WariflioiiMt Bleecker St Ralph S. Townsend. 

Tim Jlurjcri'lill ItlilK Woostor & W. 4th Alfred Zucker. 

nmi'i' mill WurnhoiiNi* Park Ave. & 123th. C. P. H. Gilbert. 

lli'Nhlmit'f*, Andrew ('iirncgie. .fttli Ave. A 01st Babb, Cook, & Willard. 

ItlilK- #». I'- H. Navy Yurtl Brooklyn P. C. Asserson. 

Kiittliin IIimink 8Urd St. West to 

<Uh Ave Horgan & Slattery. 

HuliNiulloii ICdUon Klcctrlc 

llhiiiiliiulluK C<> 311 W. 84th St., 

82 Horatio St., 
258 W. 134th St., 
128 K. 121st St. 
Lnptoii Printing Km 38 City Hall PI. ..W. B. Tubby & Bro. 

Reinforced concrete arches have been used to a very large ex- 
tent, with the utmost success in these buildings. The arches 
Hie of two types, either segmental or flat, ami we call your 
attention to the fact that where the reinforcement goes over 
the top tiango of the l>eam a properly designed flat arch which 
protects the structural steel on sides aud bottom, is in every 
respect as efficient as segmental arches aud is often cheaper 
and more easih constructed. We, therefore, ask that in all 
buildings of this kind, you will sonify the use of cinder con- 
crete and reiuforeiug bars or tnesh, built either segmental or 
flat. 

V\uder concrete should provi le for a mixture of 
uoi tuoio than one part ceoieut, two parts sand and five parts 
of clcvVJ steam etuders. The tuickuess of the arch, whether 
tiat cr Ncg'uvusal shouM uot be less than £ for each foot of 
sfvci aavt tu uo case be less than &j . The tower tfangee of 
beam sJbtott\l be vrvcected bv i of concrete reinforced and 
fastened to the sfaa^e L\v meaas of metal lath. wu» or metal 
c*aan»«s C!ie same vwsstca should be made for £trdecst in* 





National Bank of Commerce Building 

Baltimore. Md. 

Showing excellent condition of reinforced concrete floor after being subjected to an Intense heat. 





9k • 




Calvert Building 
Baltimore, Md. 

Showing failure of terra cotta floor tile and terra cotta tile encasing steel columns. 
Note buckled column resulting from this failure. 
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creasing the thickness to 3". Columns should be covered with 
4" of concrete except lugs and projections which should be 
covered with 2" of concrete. Where terra cotta is used for this 
class of building, the protection should be equivalent and the 
hollow spaces in brick or tile should not be taken into con- 
sideration. 

All constructions which have thus far passed the fire and 
load tests of the Department of Buildings, should govern the 
design for every system, and variations from that record should 
be allowed by taking into consideration the cross section of 
metal and thicknesses of the concrete proposed, but in all cases 
where such variation is asked for, the Department of Buildings 
may first require a load test on full-size specimens built as 
proposer! . 

Reticulated or mesh steel should be valued in accordance 
with the cross section and character of metal used, but in no 
case should such mesb weigh less than ^ pound per superficial 
foot of area. The provision that this mesh should weigh at 
least 1 pound to the foot is entirely unnecessary. There is 
very little mesh steel on the market which weighs 1 pound to 
the foot, and yet millions of feet of mesh have been used 
throughout this community on these structures with entirely 
satisfactory results. 

The code should provide that holes may be cut in con- 
crete floors up to 2'-6" square without additional struc- 
tural steel. This is based on experience and is entirely 
within good practice as shown on nearly every building that is 
built. 

Reticulated or mesh steel should provide that the mesh in 
no case should be less than 8 sq. in. This is an ample opening 
and gives a secure hold. Furthermore, where the cross sec- 
tion of the metal is sufficient and the metal weighs more than 
£ pound to the foot a mesh of 8 sq. in. is distinctly superior to 
a large mesh and should be so considered. 

Where hangers and supports are fastened to the under 
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flanges of beams and girders, provision should be made that 
wherever the fireproofing is broken away to use such hangers, 
it shall be made good before the work is covered. The pro- 
vision that these hangers shall be put in place before the con- 
crete fireproofing is placed, is impracticable, except patented 
devices. 

On second class structures, hotels, apartment houses, office 
buildings, and the like, the same specifications for concrete 
arches should be made with the exception that the reinforce- 
ment need not be carried over the top flanges of the beams and 
the protection to the steel on the underside of the beams, 
girders and columns may be made by wrapping the beams, 
girders and columns with metal lath, and covering with cement 
mortar or concrete, and reducing the thickness by one inch. 

Fibe Test. 

We wish to call the particular attention of your honorable 
committee to the subject of fire tests. As you are well aware 
the present building code imposes very severe restrictions 
upon the introduction of new material or new forms of con- 
struction. A large number of fireproof constructions have 
successfully withstood these requirements. They have cost a 
great deal of money, approximately $2,000 each and those 
that have successfully passed the test constitute an unimpeach- 
able record of the efficiency of the several kinds of construc- 
tion. We respectfully submit, therefore, that all of these con- 
structions should be considered standard of their respective 
types. The recent Revision Committee made provisions in 
regard to fire tests which were not only entirely unnecessary 
and put extraordinary powers in the hands of the Superintend- 
ent of Buildings, but in effect eliminated the record already 
made by the systems which have successfully passed the code 
requirements. This is certainly not justifiable and all of the 
tests which have thus far been made under the rigorous con- 
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Calvert Building 

Baltimore, Md. 

Showing excellent condition of cement plastered metal lath suspended ceiling, where Are was 

fully as hot as in the floor shown in the previous view 






Showing disastrous effect of fire on terra cotla tile 
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ditioDS of the present code, should be recognized and 
permitted to be used in accordance with their several 
records. Furthermore, the additional restrictions form- 
ulated by the recent commission are entirely un- 
necessary aud inimical to the best interests of the 
public. It gave into the hands of the Superintendent 
of Buildings the power to practicall} 7 debar any new construc- 
tion to which he might be unfriendly. The development of 
many excellent constructions in the past few years simply 
gives evidence of the probable invention and development of 
new and improved systems which the public should be entitled 
to use, subject to the tests laid down iu the present regulations. 
These tests are severe in the extreme and are amply sufficient 
to determine the structural and fireproof efficiency of any 
system. Nothing further is needed in this direction to amply 
protect the public. We would cull attention however to the fact 
that the making of a tire test is of little protection to the 
public unless the firm making the test is made responsible for 
all the work done iu the community under the system tested. 
The practice is common for firms to make a test in which cer- 
tain reinforcing material is used and for such firm to sell the 
material indiscriminatelv for construction bv anyone. The 
public would be better protected should the law require the 
firm who makes the test to be responsible for all work erected 
in the community under its system. This is much more impor- 
tant than the fire test itself and more is to be gained in secur- 
ing good construction along this line than by increasing the 
severity of the fire test which we have already said is entirely 
sufficient as it now stands. 

Reinforced Concrete. 

We call the attention of your committee to the regulations 
laid down by the former commission in respect to reinforced 
concrete, and while these specifications are very conservative 
they meet our endorsement with these exceptions. 
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(1) That reinforced concrete construction should be allowed 
in cold weather provided that wherever work is done below 2S 
degrees F. the same shall be protected from freezing and the 
material entering into the coucrete shall be heated. It is entirely 
practicable and safe to carry on concrete work in any degree of 
cold provided the materials are heated and the concrete work 
covered and protected aud any provision forbidding concrete 
construction in cold weather is entirely unnecessary and con- 
trary to good engineering experience. 

(2) That the provisions as to the removal of forms and 
centering should not be under the jurisdiction of the Superin- 
tendent of Buildings. The responsibility for the removal of 
centers is as binding upon the contractor as any other detail 
of the construction aud should be in his hauds. 

The following is the specification as modified iu accordance 
with the above objections : 

Specification for Reinforced Concrete Construction. 

Reinforced Concrete— The term reiuforced concrete shall 
be understood to mean au approved concrete mixture reinforced 
by steel of any shape, so combined that the concrete will take 
up the compression stresses and that the steel will take up the 
tensioual stresses and assist in the resistance to shear. 

Buildings of reinforced coucrete, when desigued in accord- 
ance with the requirements of this section, shall be deemed 
fireproof, and permissible under this Code for all classes of 
buildings without restriction. 

The concrete shall be niixed in the proportions of one part 
of cement, two paits of sand aud four parts of stone or gravel 
by volume ; or the proportions may be such that the resistance 
of the concrete to crushing shall not be less than 2,000 Pounds 
per square inch after hardening for twenty-eight days. The 
tests to determine this value must be made under the direction 
of the Superintendent of Buildings. The concrete used in re- 
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inforced concrete construction shall be what is usually known 
as a " wet " mixture. 

All cement used in reinforced concrete shall be Portland 
cement conforming to the requirements of this Code. 

The sand shall meet the requirements of this Code. 

The stone used in the coucrete shall be a clean, broken trap 
rock, or gravel, of a size that will pass through a three-quarter 
inch ring. In case it is desired to use anv other material or 
other kind of stone than that specified, samples of same must 
first be submitted to and approved by the Superintendent of 
Buildings. 

The steel used in reinforced concrete shall meet the re- 
quirements for structural steel given in this Code. 

Where reticulated or mesh fabric is used for the reinforce- 
ment of slabs, the carryiug value of such slabs may be taken 
from records officially established by the Department of 
Buildings from tests of full size working specimens. The 
working load allowed on such slab shall be one-half of the 
load carried by said slab when hair cracks begin to develop. 

Reinforced concrete shall be so designed that the stresses 
in the concrete and the steel shall not exceed the following 

limits : 

Pounds, 
ijxtreme fibre stress on coucrete in compression, per 

square inch 500 

Shearing stress in concrete, per square iuch 75 

Unreinforced coucrete in direct compression, per 

sauare iuch-- 400 

.A 

Tensile stress in steel, per square inch 16,000 

Shearing stress in steel, per square inch 10,000 



The adhesion of concrete to steel shall be assumed to be 
not greater than the shearing strength of the concrete. 

The ratio of the moduli of elasticity of coucrete and steel 
shall be taken as 1 to 12. 
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The following assumptions shall guide in the determination 
of the bending moments due to the external forces. Beams 
and girders shall be considered as simply supported at the 
ends, no allowance being made for continuous construction 
over supports. Floor plates, when constructed continuous 
and when provided with reinforcement at top of plate over 
the supports, may be treated as continuous beams, the 
bending moment for uniformly distributed loads being taken 
at not less than Yu > the bendiug moment may be taken at jfb 
in the case of square floor plates which are reinforced in both 
directions and supported on all sides. 

When the floor slab is built or cast at the same time as a 
beam or girder, and is considered as a part of that beam or 
girder, the width of the slab to be taken into consideration 
must not be more than one-third the span of the beam or 
girder, nor more than the distauce between beams or girders 
in case that distance is less than one-third the span. 

The moment of resistance of any reinforced concrete con- 
struction under transverse loads shall be determined by 
formulae based on the following assumptions : 

(a) The bond between the concrete and steel is sufficient 
to make the two materials act together as a homogeneous 
solid. 

(b) The strain in any fibre is directly proportionate to the 
distance of that fibre from the neutral axis. 

(c) The modulus of elasticity of the concrete remains con- 
stant within the limits of the working stresses fixed in this 
section. 

From those assumptions it follows that the stress in any 
fibre is directly proportionate to the distance of that fibre 
from the neutral axis. 

No allowance shall be made for the tensile strength of 
concrete. 

When the shearing stresses developed in any part of a re- 
inforced concrete construction exceed the safe working strength 
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of concrete, as fixed in this section, a sufficient amount of steel 
shall be introduced in such a position that the deficiency in 
the resistance to shear is overcome. 

When the safe limit of adhesion between the concrete and 
steel is exceeded, some provision must be made for trans- 
mitting the stresses from the one material to the other. 

All reinforcement in beams, girders or columns shall be so 
secured or held that there can be no displacement of the same 
in the concrete. 

Where girders or beams rest on columns the reinforce- 
ment of the beam or girder shall peuetrate the column to secure 
proper bearing. 

All reinforcements shall be completely incased in concrete. 
The thickness of concrete outside of the reinforcement shall 
not be less than J" in floor slabs, partitions and walls, and not 
less thau 2'' for all beams, girders and columns, and not less 
than 3" in footings. For first-class buildings the thickness of 
concrete outside of the reinforcing members shall be not less 
than 2" on beams and 3" on girders and columns. 

Reinforced concrete may be used for columns in which the 
ratio of length to least side or diameter does not exceed six- 
teen ; but in no case shall the effective cross section of the col- 
umn be less than 64 square inches. 

All such columns shall have longitudinal reinforcement of 
a total cross sectional area equal to at least one-half of one per 
cent, of the effective sectional area of the concrete ; provided, 
however, that the total sectional area of the reinforcing steel 
shall not be less than 1 square inch and that no rod or bar be 
of less diameter or least dimension than one-half inch. All 
longitudinal reinforcement rods shall be tied together by wire 
at least one quarter of an inch in diameter at intervals of 12 
inches. All vertical reinforcing rods or bars shall extend up- 
ward or dowuward into the column above or below, lapping the 
reinforcement of the column above or below to the extent of at 
least fortv diameters of the rod or bar. 



i 



177 

Reinforced concrete columns may be stressed 500 pounds 
per square inch of the effective area, with no allowance for the 
compressive strength of the vertical reinforcement. 

In the case of circular columns which are further reinforced 
by bands or spirally wound hoops, the unit working stress shall 
be the sum of one and one-half times the resistance of concrete 
in direct compression, and 3.14 times the unit lateral resist- 
ance of the bauds or hoops when stressed to not more than 
16,000 pounds per square inch ; provided, however, that suffi- 
cient hooping shall be used to insure a lateral resistance of at 
least 65 pounds per square inch, but no more than 100 pounds 
per square inch, and, provided further, that the hoops shall 
not be spaced more than one-seventh of the diameter of the 
spiral. 

The effective area of a column shall be taken as the area of 
concrete within the lines connecting the vertical reinforcement 
in plain columns and within the hoops or bands in the case of 
hooped columns. 

Columns in which the reinforcement consists of steel shapes 
of sufficient cross sectional area to take the entire dead and 
live load as provided iu this Code, and so designed as to resist 
buckling under that load, and which have the space within 
those shapes solidly filled with concrete, may have the steel 
stressed to 16,000 pounds per square inch. 

Spandrel walls supported entirely on reinforced concrete or 
steel girders shall have a minimum thickness of 8 inches and 
shall be reinforced with not le^s than one-half pound of steel 
per square foot of wall. 

The contractor must be prepared, on the request of the 
Superintendent of Buildings, to make load tests, at his own 
expense, on any portion of a reinforced concrete construction 
within thirty days after erection. The test must show that 
the construction will sustain a load of two and one-half times 




Union Trust Building 

Baltimore, Md. 

Showing method of repairing terra cotta tile ceiling, destroyed by Ore, by means of a light 

steel frame covered with wire lath and plastered with cement mortar 



180 

the live load for which it was designed without dangerous de- 
flection or any sign of failure. 

No reinforced concrete work shall be done at a temperature 
below 28° F. unless the materials entering into the concrete 
are heated and the work is immediately covered and protecte.d 
to prevent freezing. In case freezing occurs the forms for 
centers shall not be removed until it has been determined that 
the concrete is thoroughly set. 

Hollow Buildino Blocks -Moulded hollow building 
blocks, of concrete, terra cotta, or other hard, incombusti- 
ble material may be used for the walls, except the party walls, 
of any building not more than \\~) feet in height, or for the in — 
closure walls of skeleton buildings, provided the materials are 
not stressed beyond the safe limits fixed in this section. 

No such blocks shall be used until complete and satisfac- 
tory tests have been made by the manufacturer under the direc- 
tion of the Superintondent.of Buildings, in accordance with the 
requirements of this Code, and until an approval for the ise 
of such blocks has been obtained. 

No blocks shall be approved that do not at the age of 
twenty-eight days develop a compressive strength of at least 
1,500 pounds per square inch of net section. 

Combinations of blocks and reinforced concrete may be 
used for bearing walls of structures not more than 40" 0' in 
height under such regulations as may be established by the 
Superintendent of Buildings. 

All such walls shall bo laid in Portland cement mortar. 

No wall composed of hollow blocks shall be loaded in ex- 
cess of 100 pounds per square inch of the gross section of the 
wall ; that is, no deduction being made for the hollow spaces 
in figuring the area. 

Where beams or girders rest on such walls, suitable tem- 
plates of iron, steel or stone shall be provided under their 
ends, or the blocks under them shall be made solid. 
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AH decisions and regulations established by the Superin- 
tendent of Buildings shall be immediately posted in a con- 
spicuous place in the office of the Superintendent of Buildings 
for a period of not less than sixty days. 
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Gentlemen : On bebalf of the Concrete Association of 
America, I have the honor to submit to you the following 
memorandum, relative to the question of height and area of 
buildings to be hereafter erected in Greater New York, in so 
far as the same refers to concrete construction. 

First : The Concrete Association believes that steps should 
be taken with a view to regulating the heights and areas of 
buildings to be hereafter constructed. 

Second : In a separate brief the Concrete Association will 
submit to another committee of the Building Code Revision 
Commission the details of the specification and regulations 
governing the design and classification of concrete structures. 

Third : The Concrete Association desires to call the atten- 
tion of your honorable committee to the fact that many struc- 
tures of reinforced concrete exist in Greater New York, each 
and every one of which constitute an eloquent argument for 
this type of structure. Amoug the important buildings of this 
type we will enumerate the following : 

The 12 story McGraw Building on 39th Street, used by 
the McGraw Publishing Company, publishers of the " Engin- 
eering Kecord," carrying heavy loads, heavy machinery and in- 
flammable material. 

The 10 story McNulty Building, 52nd Street and 11th Ave- 
nue, carries heavy loads of paper and machinery. 

The Monolith Building, 12 stories, on 34th Street near 
Broadway, an office building. 

Bowling Green Storage Building 7 stories, on 65th Street 
and West End Avenue. 

The model factories of the Bush Terminal Company in 
South Brooklyn. Very large structures, carrying heavy loads 
and used for general manufacturing purposes. 

The 7 story Cavanagh Building in Hope Street, Brooklyn, 
carrying heavy loads and machinery. 

The Robert Gair Building near the easterly end of the 
Brooklyn Bridge. 
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The Thompson-Norris Building in Brooklyn, a paper ware- 
house. A serious fire occurred in this building without sub- 
stantial damage to this structure. 

The Huyler Building. 

The Eastman Kodak Building. 

The Rogers & Pyatt Building. 

The Packard Garage. 

The Commercial Trust Company Building, 41st Street and 
Broadway. 

The Automobile Club of America Building. 

The Siegle Color Works, on Staten Island. 

The J. B. Kiug Buildings, on Staten Island. 

And various others. 
All of the above buildings are important structures, many of 
them running above 150 feet in height and nearly all of them 
being over 85 feet in height. 

We submit for your consideration the following extract 
from a recent statement published by Professor William H. 
Burr of Columbia University : 

" For stiffness and strength as well as fire and earthquake 
resisting qualities and in general durability, steel concrete has 
no successful competitor nor is any in sight." 

This statement coupled with the foregoing examples of 
standard construction in steel concrete, should have great 
weight in emphasizing and substantiating the two essential 
facts which we desire your committee to thoroughly appre- 
ciate : namely, first, that the rules of design established by 
the building code naturally restrict the height to which rein- 
forced concrete structures may be carried ; second, that con- 
crete shall receive the same recognition and be confined with 
the same limitation as other forms of fire-proof construction 
and that the committee shall not discriminate in any manner 
as between reinforced concrete and other forms of construction 
as far as the questions of height and area are concerned. 
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The Concrete Association extends an invitation to your 
committee to visit the Permanent Exhibition of the Concrete 
Association, 11th Floor, Brunswick Building, 25th Street and 
Fifth Avenue, New York City, wherein standard concrete con- 
structions and the application of concrete to building structures 
are thoroughly demonstrated. 
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Gentlemen : — On behalf of the Masters' League of Cement 
Workers of New York, I respectfully submit for your consid- 
eration, the following brief, relating to the height of buildings 
of reinforced construction, hereafter to be erected in Greater 
New York. 

1. The Masters' League of Cement Workers is of the unan- 
imous opinion that the heights and areas of all types of build- 
ings should be regulated. 

2. The Masters' League of Cement Workers will submit to 
the Committee on .Reinforced Coucrete and Fireproofing of the 
Building Code Revision Committee, a brief dealing with the 
details of design and classification of all reinforced concrete 
structures. 

3. The Masters' League of Cement Workers would respect- 
fully call to your attention the many existing structures of re- 
inforced concrete in Greater New York, among which the most 
prominent are the following : — 

The Monolith Building, 43 West 34th St., a twelve story 
office building. 

The McGraw Building, West 38th St., occupied by the 
McGraw Publishing Company, filled with heavy machinery and 
inflammable material. 

TheMcNulty Buildiug, West 52nd St., a ten story structure 
carrying heavy machinery and paper goods. 

The Commercial Trust Company Building, Broadway and 
41st Street, occupied as a banking and office building. 

The Packard Garage, Broadway and 61st St. 

The Boldt Garage, Broadway and 62nd St. 

The Goelet Building, Broadway and 64th St. 

The Automobile Club of America Building, West 54th St., 
an eight story Club house and Garage. 

The Huyler Building, East 19th St. 

The Nottingham Apartment Hotel, East 30th St. 

The Eastman Kodak Building, West 23d St. 

The Bowling Green Storage Building, West 65th St. 
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The Schwarzschild and Sulzberger Stables, East 46th St. 

The Bush Terminal Company Factories, South Brooklyn. 

The Kirkman & Son Soap Warehouse, Brooklyn. 

The Robert Gair Buildings, Brooklyn. 

The Kavanagh Building, Brooklyn. 

The Thompson-Norris Building, Brooklyn. 

The J. B. King Buildings, Staten Island. 

The Siegel Color Works, Staten Island. 

All of the above buildings are over 85 feet in height and 
some of them 150 feet high. We cite the list of examples of 
reinforced concrete construction, to confirm the following facts 
which we desire to bring to the attention of your honorable 
committee : — 

A. That reinforced concrete structures can be safely con- 
structed to heights over 85 feet. 

B. That the limit of the height to which buildings of rein- 
forced concrete can be built is determined by the allowable 
column values established by the Building Code, making the 
question of height one of economy aud design. 

C. That there be no limitations imposed upon the height 
aud area of reinforced concrete structures beyond those estab- 
lished for other types of fireproof construction. 
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